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PREFACE 


At the instance of the Planning Commission and the Ministry of Food 
and Agriculture, the P.E.O. undertook an evaluation study on the use of 
Fertilisers and Manures in Agricultural Production. Broadly speaking, the 
problems relating to planning, programming, distribution and extension, 
credit, supply, rate of increase in the consumption of fertilisers and manures, 
the technical recommendations for their use, the factors responsible for the 
prevailing level of use, the role of the extension agency and the attitudes 
and responses of the cultivators to this programme, have been studied and 
examined in some deta,il at various levels. However, the production aspect 
was outside the purview of the study. 

The present report spotlights the administrative hurdles and organisa¬ 
tional limitations connected with the implementation of the programme, the 
inadequacy of the soil testing apparatus, the unrealistic approach to fixing 
up of targets for distribution and allocation of fertilisers, lack of a compre¬ 
hensive and coordinated working programme for supply arrangements apd 
credit facilities, the limited involvement of local institutions, lack of any 
definite farm planning and inadequate supervision and follow-up of the 
demonstration programme by the extension agency. Hie report a,lso sug¬ 
gests certain remedial measures for streamlining, the extension of fertiliser 
use and augmenting the local manurial production in the overall schemes 
of agricultural production. 

In the conduct of the study, a number of official as well as non-official 
agencies such as the Central Ministry of Agriculture, Departments of Agri¬ 
culture in the States, officials responsible for planning and implementation 
of the fertiliser programmes at the district and block levels as well a,s local 
institutions such as cooperatives, panchayats etc., extended their cooperation 
and assistance. Such cooperation and assistance received from all agencies, 
including the large number of cultivators who responded to our enquiry, 
are gratefully acknowledged. 


Chief 

Programme Evaluation Organisation 
Planning Commission 
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PROGRAMME EVALUATION ORGANISATION 
(Planning Commission) 

Study on the Use of Fertilisers and Manures in Agricultural Production 

CHAPTER I 

OBJECTIVES, SCOPE, DESIGN AND METHODOLOGY OF THE 

STUDY 


Introduction 


1.1 Use of chemical fertilisers to boost up the crop yields has been 
accorded the topmost priority in the new strategy for agricultural production 
programmes during the Fourth Plan period. It is not that the importance 
of chemical fertilisers in the scheme of agricultural operations has suddenly 
been realised now. Over the entire period of fifteen years of planning, the 
importance of application of chemical fertilisers for the principal food and 
commercial crops has been fully recognised; not only that, concrete steps 
have been taken to augment the production and import of chemical fertili¬ 
sers on the one hand and measures to distribute them throughout the coun¬ 
try together with suitable facilities of credit, extension etc., on the other. 
It is true, however, that use of chemical fertilisers in the country is relatively 
of a recent origin, the intensive efforts almost synchronising with the plan¬ 
ning era. The following table indicates the growth of fertiliser use in the 
country over the three Plan periods: 

Targets fixed and level of consumption reached over the Plan period in 
terms of N.P. and K. 

(’000 tons) 


Period 


Targets 


Achievements 


t --- 

N 

P 

K 

N P 

K 

1 

2 

3 

4 

5 6 

7 

Pre-Plan (1950-51) 

9-2 

18-7 

N.A. 

55 -0 7 -0 

N.A. 

End of First Plan 
(1955-56) 

76 -0 

40-8 

N.A. 

105-0 13 0 

N.A. 

End of Second Plan 
(1960-61) 

290-0 

244 -S 

N.A. 

230 -0 70 -0 

26 0 

End of Third Plan* 
(1965-66) 

800-0 

250-0 

150 -0 

600-0 150-0 

90-0 

Anticipated by the 
end of Fourth Plan 
(1970-71) 

2,000 -0 

1,000-0 

750 -0 

_ _ 

_ 


•These are the reduced targets, revised after the mid-term appraisal of the Third 
Five Year Plan while achievement figures are figures of likely consumption in 1965 - 
66 as assumed by the Committee on Fertilisers. 


1.2 The actual consumption of fertilisers, both nitrogenous and phos- 
phatlc, has been less in the Second and Third Plans as compared with the 
target fixed. Achievement in the First Plan, in the cas'e of N only is higher 
by one and a half times than the targets fixed for that year. If, on the 
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oilier hand, levels of consumption of N, P and K as prevailing at the end 
of each Plan, are compared, rise in consumption appears 10 be satisfactory, 
especially when the comparison is attempted with the pre-Plan period. 
Consumption of nitrogenous fertilisers by the end of First Plan 
compared to what it was on the eve of the First Plan doubled, while that 
of P also doubled during this period. Whereas N again doubled itself 
by the end of the Second Plan, consumption of P went up six times over 
this very period. Achievement in regard to N and P types of fertilisers at 
the end of Third Plan is' likely to be more than double compared to the 
performance at the end of the Second Plan. Consumption of potassic 
fertilisers is however, not so very marked over this entire period. In most 
parts of the country soils are deficient more in Nitrogen and phosphoric acid 
than in K 2 0. The targets fixed for the Fourth, Plan period indicate the 
crucial role assigned to this agricultural input. 

1.3 The average Indian farmer is more receptive to new ideas, methods 
and materials today than fifteen years ago, thanks to the network of the 
National Extension Service created under the C.D. Programme in a record 
period of just a decade. This extension agency had its. strong as well as 
weak points. But in the context of extending the use of chemical fertilisers 
over vast areas and through large masses of small and big cultivators, this 
agency has been playing the key role. There are a, number of directions 
in which improvements can be thought of so as to strengthen the extension 
machinery at different levels. These are discussed in the appropriate 
section of this Report. Here it may be pointed out that comprehensive 
studies throwing light on the various implications of the fertiliser programme 
—arrangements for production, allocation to the various States, fixation of 
realistic targets, timely distribution to the cultivators’ during different crop 
seasons, educating the cultivator on the correct dosage and method of 
application, extending timely credit facilities, incentives and inducements 
attitude and response of cultivators to this programme—are not many. Tt 
is only recently that the N.C.A.E.R. brought out a limited study on the 
Problems of Fertiliser Consumption. The Committee set up by the Ministry 
of Food and Agriculture to review the fertiliser programme has brought out 
quite a comprehensive analysis of the policy implications and has made a 
number of far-reaching recommendations to the Government of India on 
this programme. However, the available reports do not bring out adequately 
the numerous problems faced in extending the use of fertilisers and manures, 
particularly at the district, block, village and cultivator levels. It is in this 
background 'that this report of the P.E.O. (based on a comprehensive field 
study completed by the P.E.O. during 1962-63 covering 38 districts, 75 
development blocks, 375 sample villages and 4.373 cultivators and tenants) 
should be viewed. The following were the main objectives of this study: 

Objectives 

1.4 There has been a tremendous growth in the use of chemical fertilisers 
over the Plan periods as already seen. Because of the insufficiency of 
domestic production, considerable foreign exchange is being spent to import 
fertilisers. Large scale expansion of the internal production of various 
types of fertilisers is also contemplated. All such measures implemented 
during the previous Plans as well as those proposed for the Fourth Plan 
have thrown up quite a number of problems in regard to distribution, exten¬ 
sion etc. The use of chemical fertlisers in large doses without the use of 
crop varieties withstanding heavy doses of fertilisers, without the required 
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cultural practices etc., and without adequate knowledge of appropriat 
techniques of application would not yield expected results. 

1.5 This is only one aspect of the problem. The other equally iinpor 
tant aspect is the use of organic manures such as compost, green manure 
etc. Considerable stress is laid in augmenting the production of such local 
manurial resources also. From 83 million tons of reported production pf 
rural, compost in 1960-61, the target for the Third Plan was fixed at 150 
million tons. An area of 41 million acres was targetted to be covered under 
green manuring during the Third Plan period. These were some of the 
issues at the time of formulating this study. In the light of these, our 
objectives in studying the use of fertilisers and local manurial resources for 
agricultural production were (i) to analyse the growth of fertiliser and 
manure inputs of specific crops; (ii) to study problems involved for step¬ 
ping up the distribution and consumption of different types of fertilisers and 
local manurial resources; and (iii) to understand the attitudes and responses 
of cultivators for this programme. While the problem of production of 
chemical fertilisers was outside the purview of this study, those relating to 
production of local manurial resources were gone into in as much detail as 
possible. 

Scope of the study 

1.6 Broadly, the following problems have been studied apd examined' 
in detail at various levels : (i) the rate of increase in the consumption of 
organic and inorganic manures; (ii) technical recommendations about the 
use of chemical fertilisers, application of these in different soil types, crops 
raised under irrigated and unirrigated conditions; (iii) factors responsible for 
extensive and meagre use of fertilisers and local manurial resources for 
agricultural production; (iv) role of extension agency in promotion of 
rational use of both chemical fertilisers and local manurial resources in 
terms of their availability and optimum use for increased production; (v) 
methods of organising demonstrations, effectiveness of these and follow-up 
action; (vi) attitudes and responses of the cultivators to the programme; and 
(vii) assessment of the resources for the preparation of organic manure and 
green manure and problem faced, if any, in their use. 

Design of the study 

1.7 The study was conducted in 15 Stales and in Himachal Pradesh. 
In each State, two to three districts were selected, one of which was an 
intensive agricultural programme district (package). The I.A.D.P. districts 
are, generally speaking, favourably situated in respect of irrigation facilities, 
yield of important crops and the use of fertilisers. A concentrated effort 
is made in these districts to step up agricultural production and all agricul¬ 
tural programmes, particularly fertilisers, have been taken up on an intensive 
scale. The additional district or districts in each Sta,te was/were selected 
from the remaining districts in the States or from the districts in each broadly 
known region of the State. In selecting such non-I.A.D.P. districts, three 
criteria had been adopted; (i) the extent of irrigation; (ii) average yield 
of principal irrigated crop or of paddy, if it is the"important crop, and (iii) 
distribution of fertilisers per 1,000 acres of irrigated area or per thousand 
acres of paddy area. In the first place, the districts which were lower than 
average in respect of proportion of irrigated area, to net sown area in the 
State or each region in the State, were eliminated from the frame of selection. 



From the remaining districts, in each region or State, the one at or 
near the bottom in respect of yield of principal crop and ajso the average 
distribution of fertilisers per 1,000 acres of irrigated area, were selected for 
this study. Thus, in each State, two districts were selected, one was the 
package and other where the irrigation facilities were more than the ayerage 
m the State; but the yield of the principal crop was lower as also the distri¬ 
bution of fertilisers. Going by the criterion of irrigation, this is probably 
the district where there is considerable potential for extending the fertiliser 
use and for a,lso enhancing per acre yield of the crop. 

1.8 In each district, two blocks were selected for further investigation. 
The procedure for the selection of blocks was the same as that for the 
district with the exception that the Blocks started after 1st April, 1960, 
were not considered for selection. Thus the Blocks with lower than the 
average irrigated area in the district as well as blocks started after 1st April, 
1960 were excluded from the frame of selection of Blocks. From the 
remaining Blocks, two were selected—one with the highest consumption 
of fertilisers per thousand acres of irrigated area and the other with the 
lowest consumption of fertilisers. In working out the consumption of ferti¬ 
lisers in the Blocks, only the irrigated area was taken into account and the 
areas under different crops were reduced to a common denominator on the 
recommended doses of fertilisers for different crops. For instance, if 
sugarcane crop is recommended four times the fertiliser dose compared to 
the wheat crop, one acre of the sugarcane was reckoned a,s four acres of 
wheat for such calculations. The doses of fertilisers recommended for 
various crops at the Block level only were taken into account in the selec¬ 
tion of Blocks. The purposive selection of districts and Blocks, as explain¬ 
ed above, ha,d been followed mainly with a view to throw up the numerous 
problems of fertiliser use in such areas where the field situation was already 
favourable or the potential for future use was considerably high. In the 
district or the Block where the fertiliser consumption was already high, we 
expected to get the conditions and the practices which helped this adoption. 
We also would, know from these areas whether further extensive use of 
fertilisers was possible on the basis of recommended do$es. In the other 
districts and Blocks where the fertiliser consumption was low, we would 
know the conditions or factors responsible for this low consumption even 
though the basic facility of irrigation etc. might be better in these compared 
to the number of other districts in the States. The lessons from the first 
group of districts (I.A.D.P.) may also serve as guide-lines for stepping up 
the fertiliser consumption in the latter group of districts by analysing the 
trends prevailing in both these districts. The names of the Districts and 
Blocks selected for the study are given in Table No. 1.1 (Appendix). 

1.9 In each of the selected Blocks, five villages were selected for detailed 
investigations. One of these was the headquarter village of the V.L.W. 
The criteria adopted for selection of villages were as follows : In the Blocks 
of the package programme districts, the villages not included in or selected 
for coverage of the programme and those that were classified a,s urban places, 
as per Census, 1961 (or 1951 census) were excluded from the list of villages 
included in the frame. In the old package districts in the sample (West 
Godavari, Shahbad, Ludhiana, Aligarh, Pali, Raipur and Tanjore) villages 
covered by the programme in 1962-63, were excluded as the village covered 
earlier were considered of an adequate size for purposes of our sampling. 
Tn some of the new package programme districts where the programme had 
not been in full swing, the villages proposed to be covered by the programme 



formed (he frame as they had some advantages in respect of extension of 
package programme. 

1.10 In the non-package districts, ajl the villages in the selected Blocks 
were listed out and from the list those villages which were uninhabited, 
villages with less than 300 population, villages with proportion of irrigated 
area to net sown area lower than that of the district as a whole and villages 
which were urban places as defined in 1961—census (or 1951 census) were 
eliminated. In certain cases, the criterion relating to irrigation was sub¬ 
stituted by the principle of proportion of paddy area to the gross cropped 
area. The remaining villages in each Block were grouped into two cate¬ 
gories. r/'.-., (a) the V.L.W. headquarter villages and (b) others, and were 
arranged in the descending order of the proportion of irrigated area to net 
sown area. 

1.11 Only those villages which had been the present headquarters of a 
V.L.W. for at least one year were considered for inclusion in the list of 
V.L.W. headquarter villages. From the list so prepared the village with 
the highest proportion of irrigated area to net sown area was selected for 
this study. In the case of other villages, the frame was divided into three 
equal strata and four villages were selected, one front the stratum 1 (the 
V.L.W. headquarter village was also to be from this section) one from 
stratum 2 and two from stratum 3. Thus 375 villages were selected for 
detailed investigation on the above criteria. 

1.12 A list of a,U cultivating households in the selected villages was 
prepared in a proforma designed for the sayne. From this list, all those 
households having an area of one-half acre or below of cultivated holdings 
were excluded. The remaining households were then arranged in the 
descending order of their operational holdings. The lists so re-arranged 
were divided into five sections and two cultivators from each section were 
selected at random. Thus, 10 households were selected per village on the 
above method for canvassing of households schedule/questionnaire for 
individual respondents. Later, when canvassing progressed somewhat, the 
Investigators were in a position to get an idea from the villagers about the 
number of share croppers in the village. A list of mainly or wholly share 
croppers was then prepared and arranged in the descending order of their 
total operational holdings. This list was divided into 2 sub-groups and 
two tenants were randomly selected from each sub-group. Thus, for this 
study, 14 respondents per village were selected for canvassing the household 
schedules. The total number of households thus canvassed was 3,749, of 
whom 3,084 were owner cultivators, 320 tenant cultivators and 345 others 
who had also some cultivation holdings. 624 additional tenants/share 
croppers (in certain number of selected villages this category was less than 
four or even nil) were also intervicw T ed for the household schedules. 

Methodology of field investigation 

1.13 The study as already indicated was conducted, commencing from 
the Slate down to the cultivator-household level. At the levels of State and 
district relevant information for the study was collected from the Depart¬ 
ments of Agriculture, Cooperation, Central Cooperative Banks State gnd 
n istrict Marketing and supply-cooperative organisations, etc., through 

hedules and guide-points. The Regional Evaluation Officers and the 

roject Evaluation Officers met the concerned agencies several times in the 
course of the field investigations and collected such data through discussions, 
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official records etc. Similar method was adopted for obtaining relevant da,ta 
at the Block and village levels. At the households level a comprehensive 
schedule was canvassed to each cultivator respondent by interview method. 
Qualified and experienced field Economic Investigators under the over-all 
supervision of the P.E.O. and R.E.O. carried out this crucial part of the 
investigation. Besides field officers located in the States, the Project Director 
and other senior officers of the Headquarters visited the various selected 
districts, blocks and villages and supervised the collection of reliable data 
during the different phases of the enquiry. 

General background of selected districts 

1.14 As described earlier in each of the fifteen States, one package 
district and one or more non-package districts were selected purposively 
for the Study. (In Jammu and Kashmir and Himachal Pradesh only one 
district could be studied). The criteria of selection of these districts, blocks 
etc. have been discussed in the earlier paragraphs. For a proper apprecia¬ 
tion of a study of this nature, it would be necessary to have a general idea 
of the land utilisation and cropping pattern of these districts. 

Land Utilisation < 

1.15 The pattern of land utilisation in our selected districts is presented 
in Table No. 1.2 (Appendix). From the angle of fertiliser use, two 
or three important features of this table may be mentioned here. Dis¬ 
tricts with larger proportion of irrigated area, as well as, areas of assured 
rainfall offer better scope for use of chemical fertilisers in comparison with 
districts where these facilities are relatively low. In almost all the package 
districts the proportion of gross irrigated area to geographical area is quite 
high, notably in the districts of West Godavari, Shahabad. Thanjavur, 
Mandya, Ludhiana, Aligarh apd Burdvvan. In some of the other package 
districts irrigation is not such an important factor but assured rainfall seems 
to be the most favourable factor (Cachar, Raipur, Bhandara, Surat and 
Alleppy). Among the non-package districts also quite a few of our selected 
districts show larger proportions of gross irrigated areas, viz., Bhatnagar, 
S. Canada, Muzaffarnagar, Ganganagar and Azarngarh. These districts also 
offer greater potentialities for higher consumption of chemical fertilisers. 
Even the other non-package districts selected for the Study relatively enjoy 
better irrigation facilities compared to the other districts in each State. 

1.16 Intensity of cultivation is another indicator of the potentialities for 
high fertiliser use. This is high in almost all the package districts. Even 
among non-package districts intensity of cultivation is quite high in seven 
of them. In about 2/3 of selected districts more than 50% of the geogra¬ 
phical area constitutes the ‘net sown area’ and this is another significant 
feature relevant in the context of fertiliser use. Except in a few districts 
of Madhya Pradesh, Assam, Rajasthan and Mysore the proportion of 
uncultivated area (excluding fallow lands) is generally small in these 
selected districts of our Study. 

Cropping Pattern * 

1.17 Data on the cropping pattern in these selected dis'.ricts are pre¬ 
sented in Table No. 1.3 (Appendix). Inter-comparison of package 
districts reveals that production of foodgrains including various 



types of millets forms an integral part of the agricultural economy of these 
districts. More than half of the gross cropped area in the year 1961-62 
was under food crops in the selected districts of 11 States. In the package 
districts of 4 other States, proportion of food crops to gross cropped area 
was less than 50%. These districts, however, had relatively larger areas 
under commercial crops like sugarcane, cotton, groundnut etc. 

1.18 Comparison as between package and non-package districts also 
reveals more or less the same pattern as above. In half of the number of 
States, our selected package districts had more area under foodgrains 
(including millets) compared to non-packagc districts. In the remaining 
States, except Bihar, Assam and Maharashtra, area under foodgrains in 
1961-62 was less than half of the gross cropped area in the package districts. 
The principal food and commercial crops shown in the Appendix Table 
No. 1.3 do not happen to have good coverage in some of our selected 
package and non-package districts. Plantation crops have their importance 
in the States of Kerala and Assam. Pulses and oil seeds are important 
crops in the districts of Bihar, Gujarat, Madhya Pradesh, Maharashtra, 
Mysore and West Bengal. The cropped area under vegetables was less 
than one per cent in most of the selected districts. 

1.19 The proportion of green manure crops was somewhat disheartening 
in most of these areas. But it has to be remembered that official records 
do not always take into account the extent under green-manures. For 
instance, in districts such as West Godavari and Thanjavur a sizeable area 
under paddy crop is sown with green manure crop at least during one crop 
season. But the village records do not account them separately. Pro¬ 
bably, this is the situation in quite a few other districts. In certain districts, 
green-manure crops are not raised on the fields but green leaves etc. pro¬ 
cured from forest areas are applied to paddy crop as in Chittor district of 
Andhra Pradesh. 



CHAPTER II 

SOIL TESTS AND RESEARCH 

2.1 A systematic programme of soil testing is indispensable for placing 
soil management practices on modern scientific lines. Considerable 
research work on soil testing and analysis is being carried out in this country 
over the last several decades. However, the initial efforts were mainly in 
the direction of classifying the soils into broad soil types for making iccom 
mendations about general management and manurial practices. A large 
proportion of this work was confined to the State research farms only. 

2.2 A more systematic soil research began in the country with the steady 
expansion and strengthening of the research wings of the States’ agricultural 
directorates. The l.C.A.R. and I.A.R.I. have been playing a significant 
role in making available to the States necessary technical guidance, financial 
assistance and encouragement. As a result of these efforts, valuable data 
are collected and analysed for the protection, development and ec. nom;c 
utilisation of agricultural lands on modem scientific lines. The importance 
of soil testing lies in helping these efforts to achieve higher levels of efficiency 
in soil management practices. The discussion in this Chapter is confined to 
an analysis of the complementarity of this programme to the use of fertilisers 
and manures on agricultural lands. 

Programme of soil testing in India 

2.3 The programme of soil testing has been of recent origin in India. 
“Rapid soil tests for nitrogen, phosphate, potassium, Ph. organic carbon 
and conductivity arc being conducted at the Indian Agricultural Research 
Institute (IARI) New Delhi” 1 2 and in the soil testing laboratories iocated 
in the different States. “The Soil testing laboratories analyse free of cost 
soil samples received directly from the farmers or through the agricultural 
extension workers." 1 Table No. 2.1 (Appendix) gives the location and 
other details of the soil testing laboratories established during the pre-PIan 
and the first two Plan periods and the targets for the Third Plan period. 

2.4 The programme of establishing soil testing laboratories in each State 
was taken up seriously only during the Second Plan period. However, in 
the three States of Bihar, Uttar Pradesh and Himachal Pradesh soil testing 
facilities existed prior to this period. In Uttar Pradesh, the earliest effort 
on soil chemistry dates, back to as early as 1906, but the attempts were 
mainly in the nature of routine examination of the soils. Soil testing work 
as such was taken up in this State only in the late thirties and since then 
developed on a systematic basis culminating in the establishment of five 
regional laboratories for soil survey, so located as to cover all the important 
soil divisions of the State. Besides soil surveys, preparing soil maps, these 
centres also make fertiliser and soil management recommendations for differ¬ 
ent soil types. Apart from these five Regional Laboratories, one Sugarcane 
Research Station with two sub-stations and two Research Stations for fruit 
crops were also started in Uttar Pradesh state during the pre-PIan period. 

1. Soils, their Chemistry and Fertility in Tropical Asia by R. V. Tamhane, D. P. 

Motivamani, Y- P. Bali in collaboration with Ray L. Donahue- P. 354. 

2. Ibid. 
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In Bihar ajso, soil surveys for classifying soils according to nutrient defi¬ 
ciencies and Ph. data began from the early twenties. However, the syste¬ 
matic Reconnaisance Soil Survey of the State began in the year 1954 and 
was expected to be completed by the end of the Third Plan. 

2.5 The Second Plan period had witnessed the establishment of 29 soil 
testing laboratories in the different States except Himachal Pradesh. Most 
of these laboratories were set up in collaboration with the Technical Co¬ 
operation Mission of the U.S.A. By the end of the Second Plan period each 
of the 15 States had, at least, one soil testing laboratory set up. Of the 
29 laboratories (both under T.C.M. and State-sponsored) set up during this 
period, the largest number namely 6 was in Uttar Pradesh, followed by 3 in 
Andhra Pradesh, 2 each in Madras, Maharashtra, Mysore, Orissa, Bihar, 
Madhya Pradesh, Punjab and Rajasthan and one each in Kerala, Gujarat, 
Assam and West Bengal. Of the three laboratories set up in Andhra Pra¬ 
desh, the one located at Rajahmundry caters to the needs of Tobacco grow¬ 
ing areas only. Similarly, of the two laboratories set up in Mysore, the 
Barehonnur laboratory was set up by the Coffee Board to meet the needs of 
Coffee plantations in the State. In the Third Plan, all the States except 
Maharashtra and Mysore had fixed targets for the establishment of soil test¬ 
ing laboratories. 47 soil testing centres had been targetted to be established 
in 13 States against which 12 had been established by 1962-63. 

2.6 Bihar and U.P. States have programmed to set up a large number 
of soil testing centres. In Bihar, under the Third Plan programme of setting 
up 17 soil testing centres, it is proposed to have one soil testing unit in each 
of the remaining 13 districts. Of these, three laboratories have already been 
set up in Sahasra and Champaran districts of North Bihar and in Shahabad 
Package district in. S. Bihar. Pending the construction of buildings etc. the 
Shahabad unit is now functioning with the Patna Regional Research Institute. 
Thus it is only in Bihar that each of the State’s 17 districts would be having 
a soil testing centre if the Third Plan targets were to be achieved. In 
Uttar Pradesh also, the Third Plan programme for the setting up of soil 
testing facilities Was taken up on an equally ambitious scale as in Bihar. 
Two of the 14 soil testing centres programmed for the Third Plan have 
already started at Kanpur and Aligarh. There was also a programme to 
strengthen the section of the Agricultural Economist and to create another 
section of Production Econnomist at Kanpur. Besides, the State Govern¬ 
ment proposed to extend the soil testing facility to the farmers through the 
services of 23 educational institutions. 

Problems of a general nature in the Programme of soO testing and research < 

2.7 (1) It is reported that systematic and continuous information on 
the follow-up data on yields etc. was not being made available to the labo¬ 
ratories. Systematic follow-up of soil tests at the field level in respect of 
application of fertiliser on yield, etc. proved problematic on account of the 
difficulties in maintaining proper records at the farmer’s level (A.P., Madras 
M.P. and U.P.) 

(2) The present programme of soil testing at the field level largely 
caters to the needs of individual cultivators and that too to the more 
progressive ones. (A.P., Madras, Mysore apd H.P.). 

(3) The number of soil testing laboratories in the States was inadequate 
compared to the needs based on numerous soil types and the mass of 
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cultivators to be covered under the programme. Some State Governments 
were of the view that there should be one laboratory at least for a group of 
two to three districts. Although both in the Second and Third Plan periods 
considerable stress was laid on increasing the number of soil testing labora¬ 
tories in the country, yet adequate number of these were not set up because 
of foreign exchange difficulty. However, in the Fourth Draft Plan, the 
importance of this programme has been emphasised as follows : 

"A significant aspect of developing scientific agriculture is proper 

soil and water management.It is also proposed that the soil 

testing facilities may be built up and put into operation for carrying 
soil analysis for each area of intensive cultivation. The knowledge 
thus gained would be used for judicious land use planning and crop 
planning to the best advantage of the country and the farmers.” 
(Para 72, Chapter XI of the Draft Fourth Plan). 

(4) Even though efforts were made in a number of States to set up 
soil testing laboratories towards the middle or closing part of the Second 
Plan, some of these could not effectively function for want of suitable equip¬ 
ment, material and trained technical personnel (Assam and Orissa). 

(5) The installed capacity of the laboratories that were set up during 
this period could not be fully used because of inadequate erratic and incom¬ 
plete identification particulars accompanying the flow of samples reaching 
the laboratories from the field (West Bengal and Bihar). 

(6) In Punjab a district level extension specialist was vested with the 
responsibility of sending soil samples to the laboratory. In Rajasthan, the 
Panchayat Sa,mities are required to collect the samples from cultivators and 
send them -to the laboratory. But in this arrangement, the D.A.O. did not 
come into the picture. 

(7) In Gujarat, much importance was not attached to soil tests. These 
were considered to be redundant and uneconomical although such tests 
might be of limited applicability in inferior soils such as alkaline, saline etc. 

2.8 To remedy such deficiencies as above in the soil research programme 
of different States, action needs to be taken to: 

(a) expand the existing facilities with suitable equipment and per¬ 
sonnel; 

(b) arrange for the regular and even flow of samples to the labora¬ 
tories through the institutions like panchayat samltls, etc.; 

(c) evolve and maintain suitable records from the village level up¬ 

wards so as to facilitate proper analysis of data on these tests' 
and ’ 

(d) fix suitable fertiliser recommendations for different soils and 

crops. " a 

2.9 Attempts were made to build a picture of the status ot the soils in 
our selected districts, proportion of the cultivated area affected % the defi¬ 
ciency of one or the other type of nutrient and whether any systematic 
efforts were made to co-relate soil surveys and soil test data with the recom¬ 
mendations made in the district regarding the application of fertilisers to 




various crpps. Firstly, quantitative data obtained through the district autho¬ 
rities of the Agriculture Department were very meagre to be of any use in 
this analysis. For instance, in a large number of our selected districts (with 
the exception of package districts), the District Agricultural Officer was 
not in the picture either at the time of sending soil samples to the soil testing 
laboratory, nor was he kept informed of the results of the numerous tests 
carried cut by the laboratories. Secondly, even this meagre data furnished 
to us were not based on scientific surveys, experiments, etc. Thus the 
recommendations on fertilisers for different crops were of a general type 
applicable for an entire soil tract covering at times a whole region of the 
State. 

Preparation of manurial schedules 

2.10 The State Departments of Agriculture were requested to furnish 
information on (a) the basis for the existing manurial schedules prepared 
for the major crops grown and (b) the prediction value on account of use 
of fertilisers in certain recommended dosages. Only few States furnished 
information on these aspects. It appears (as borne out from the Statewise 
illustrations narrated below) that there is no uniform basis adopted for 
preparation of manurial schedules for different crops. For instance, in 
Andhra Pradesh, the Agricultural Chemist prepares these manurial sche¬ 
dules, keeping in view the different soil types and the soil tests that are 
conducted for nutrient deficiencies, Ph. value, local practices, etc. But 
the low prediction value, as at present, is attributed to lack of adequate data 
to the soil test laboratories on the adoption of soil test recommendations. In 
Kerala, the manurial schedules are prepared on the basis of doses derived 
from the field experiments conducted for different crops. There is also an 
Expert Committee which in its annual meetings reviews the available data 
on fertiliser trials and fixes the tentative doses of chemical fertilisers for 
various crops. Due to lack of adequate information on the follow-up— 
soil test—crop responses no firm basis is there to arrive at the prediction 
value, in Madras State, however, the soil tcsU—crop response studies con¬ 
ducted by the l.A.R.I. are the basis for fixing the manurial schedules. After 
‘he advent of package programme and the resultant expansion in soil testing 
facilities, it is now proposed to fix doses of fertilisers for each village and 
then to every 25 acre holding. In Gujarat, it is the crop response to a 
particular dosage and not soil test results which is considered to be more 
practies?. Field trials and demonstrations conducted both at the research 
stations and at cultivators’ farms, are the basis for evolving suitable rnanu- 
rial schedules in the State. Prediction value is considered to be very high 
in this State because of this practical approach. In Assam on the basis of 
oertain limited soil tests, the soils in the State have been classified into four 
broad categories. For each category, separate doses for different crops are 
arrived at. 

Steps taken to propagate the results of soil tests 

2.11 The field position in this'regard was somewhat disappointing in 
many of these districts. In as many as 16 districts, the maximum effort 
reported in this direction was to communicate results of soil analysis to the 
cultivators concerned from whose lands samples were taken. Except in the 
case of five districts— viz., Alleppy, Trichur. Aligarh, Jhansi and Raipur, the 
Block officials concerned were not informed of the details of soil analysis 
L9PC/6P-2 
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carried out for individual cultivators. The line of communication was other¬ 
wise direct between the ryots concerned and the soil testing agency. In 
the five districts mentioned above, the District Agricultural Officers/Block 
officials concerned were intimated of the results of tests by means of a copy 
of the analysis report. The district authorities generally pleaded ignorance 
about the progress of the entire programme. Propagation of soil test results 
implied a systematic follow-up after communication of the resuits to the 
cultivators concerned. The position was somewhat different, though no 
better, in respect of the four districts of Karimnagar, Burdwan, Ganga Nagar 
and Chittorgarh, where the programme of soil testing was of little significance 
owing to very few number of soil tests that were conducted. 

2.12 Only in a handful of districts (Thanjavur, Pali, Hissar, Mandya, 
Raipur and Muzzaffajrpur), some positive measures were reported to have 
been taken for propagating the results of soil tests among the cultivators. In' 
Thanjavur, a card denoting all the recommendations on fertilisers and their 
doses based on soil analysis had been devised and the response of the farm¬ 
ers to this approach appeared to be encouraging. The officials also main¬ 
tained proper records which helped proper follow-up of the programme. In 
Pali district of Rajasthan, the Agricultural Extension Officers and the 
V.L.Ws. reportedly held discussions at Panchayat meetings on soil test 
results while in Hissar district ‘soil testing week’ was observed in villages 
wherein the efficacy of the programme of soil testing was explained by 
extension workers. In Mandya district of Mysore State, it was programmed 
for the year 1963-64 to include a sub-plot in the composite demonstration 
plot under the package programme for purposes of propagating soil tests. 

2.13 The above narration drives us to the conclusion that the programme 
of dissemination of the knowledge as well as the importance of soil tests 
among the ryots is yet to strike roots in the overall scheme of agricultural 
production programmes. The deficiency seems to lie in the absence of any 
link up between the soil testing programme and the production programme 
a,t village level. Another weakness is the inadequate coordination among 
the officials of the department, Block and the village institutions. Last 
but not the least important is the low priority assigned to this programme 
in the overall scheme of things. 

Experience of cultivators in soil tests 

2.14 The soil testing programme, as has been seen from the above 
analysis, is still to take roots, particularly at the farmers’ level. Without 
the proper knowledge of the deficiencies in his soils, the cultivator cannot 
be expected to follow the recommended dosages of fertilisers and manures. 
In our household level enquiry, data were collected to ascertain the know¬ 
ledge and experience of the sample cultivators on this programme. Of the 
4,373 sample cultivators, only 54 or 1.23% of them reported that soil tests 
were carried out in their soils. Forty of these belonged to package districts 
ajid the remaining to non-package districts. Nearly ^two thirds of them were 
big cultivators having holdings between 5 and 10 hectares. Half of these 
belonged to the package districts (selected) of Mysore, Punjab and Madras, 
while the rest were thinly spread over the selected districts of six other 
States. A large majority of them (47) also reported tha,t their soils were 
tested during the years 1961-62 and 1962-63. The most revealing part of 
this analysis was that only 12 out of the 54 reported that soil test results 
were made available to them with recommendations on fertiliser applications. 
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Attitude of villagers on the effect of use of Fertilisers on soils, yield of crops, 
plant growth etc. 

2.15 In the 375 villages that were covered for this Study, enquiries were 
made through discussions with knowledgeable persons and other cultivators 
to arrive at a village consensus on certain important aspects of fertiliser use. 
Responses were recorded on the following aspects:—(a) Effect of use of 
fertilisers on soils; (b) Effect of use of fertilisers on yield of crop; (c) 
Effect of use of fertilisers on Plan growth; and (d) Effect of use of fertilisers 
on pests/diseases. The tabulated results on the proportion of selected 
villages under different responses may be seen in Table No. 2.2 (Appendix). 
The trends of these responses indicate certain directions in which the exten¬ 
sion programme for fertiliser use may have to be oriented, to remove any 
wrong notions among the farmers arising out of lack of adequate scientific 
knowledge. 

2.16 Regarding the effect of fertiliser application on soils, in a little over 
a quarter of the reporting villages the view was that this had resulted in 
depletion of soils, while in about 23% of the villages no such adverse effects 
on soils were reported. Nearly one-fifth of the villages did not possess 
sufficient experience in using fertilisers continuously and hence were unable 
to opine one way or the other. Another 18% villages reported that there 
will not be depletion of soil fertility if fertilisers arc used with organic 
manures. Adverse effects such as increase in acidity, hardening of soil etc. 
were also experienced in a smaller number of villages. It is however, clear 
that there was some hesitation in a good proportion of these villages in 
using fertilisers, possibly because of the fear that use of fertilisers affected 
the soils adversely. Scientifically, this may or may not be correct, but the 
problem of inadequate extension effort in demonstrating the correct know¬ 
ledge on such an important aspect remains. It may not be out of place to 
mention here that inadequate knowledge of the basic principles of a practice 
may become the breeding ground for prejudices, wrong notions etc. This 
further strengthens the case for conducting large scale soil tests and syste¬ 
matic coverage of fields belonging to different soil types and educating the 
fanners on the proper doses to be used, both in relation to soils and crops. 

2.17 In regard to the yield of crop due to fertiliser use, a little under 
1/3 of the total villages reporting (350) were positive in affirming an 
increase in yield, while 61 villages or about 17% reported that there wa? 
no perceptible effect on yield. This category also covered a few villages 
which reported decrease in yield. Nearly 20% of the villages did not have 
any experience in using fertilisers continuously. According to two other 
important categories constituting nearly 1/3 of the total number of villages 
increase in yield on account of fertiliser use was subject to certain other 
conditions. For instance, one view was that once started the use of che¬ 
mical fertilisers should be used without break if the yield levels are to be 
maintained. Another view was that use of organic manures along with 
fertilisers only can give higher yields. It is possible that the available orga¬ 
nic maffer and the other soil nutrients get exhausted heavily over each 
crop season because of the application of chemical fertilisers. Moreover, 
the vast majority of our farmers have been using local manures of organic 
type from times immemorial and it will take time for them to get convinced 
of the heavier doses of chemical fertilisers now advocated. 

2.18 It is common experience that use of chemical fertilisers promotes 
belter plant growth. But at the same time, indiscriminate application may 
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result in too much of growth and lodging of the crop, particularly in the 
case of rice. More than halt of our reporting villages indicated that fertilizer 
use facilitates better plant growth; in contrast only 2% of the villages 
reported adverse effect on plant growth. A good proportion of villages did 
not have much experience on this aspect also. The remaining one fifth of 
the villages reported that if fertilisers are not used judiciously, the crop 
would lodge or plant growth will be better only under irrigated conditions. 

2.19 Regarding the effect of fertiliser use on plant pests/diseases, in 
nearly 41 per cent of the villages the view was that there was no particular 
relationship between the fertiliser use and occurrence of pest/disease. About 
12% of the villages reported that the incidence of pest/disease had decreased 
because of use of fertilisers, while contrary opinion was expressed (increase 
in the incidence of pest/disease because of likely plant growth) in 
15% villages. It may be that there is no particular relationship between 
the two; but there appeared to be strong opinion in the villages that good 
growth of the plant might prove an invitation to pests/diseases. 

2.20 The above analysis points to the urgent need to strengthen the 
average farmer with better technology mid skill, so that a high priority in¬ 
put like this, does not suffer in implementation because of inadequate or 
wrong understanding of the programme. However, the position obtained 
at present in the countryside on the use of fertilisers, is not so much the 
problem of inadequate knowledge of the type of fertilisers (as will be seen 
from the later analysis in this report) but the lack of knowledge of the 
correct dosage based on nutrient deficiencies in the soils and the type of 
seed and other methods to be followed simultaneously. An integrated 
approach by way of package of recommendations, as adopted in the inten¬ 
sive districts, seems to be the immediate answer. 
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ADMINISTRATIVE SET UP AND EXECUTION OF THE 
PROGRAMME 

3.1 The growth in the fertiliser consumption over the Plan period 
necessitated the creation of suitable machinery for handling the various 
administrative, distribution and extension aspects of the programme at 
different levels. A large number of cultivators are still dependent upon the 
local manurial resources such as farm yard manure, green-manure, oil-cakes 
etc. for cultivation of crops. Although use of chemical fertilisers is advo¬ 
cated for increasing crop yields, the importance of augmenting local manu¬ 
rial resources by scientific and improved methods of preservation etc. can¬ 
not be minimised. In the successive Five-Year Plans adequate stress has 
been laid on extending the areas under green manure cultivation, better 
preservation of farm yard manure and preparation of scientific compost. 
Special schemes have been drawn up and are being implemented by almost 
all the State Governments as part of the Plan schemes. In this Chapter an 
analysis of the existing administrative, distribution and extension arrange¬ 
ments for chemical fertilisers and production of local manurial resources, is 
attempted. 

Chemical Fertilisers 

3.2 The administrative set up in charge of planning and implementation 
of fertiliser scheme at the levels of State, district. Block and village was 
exasnmed in the course of this Study. In all the States covered for Study, 
it is the Director of Agriculture who is in the overall charge of planning 
for the fertiliser programme. Planning in this context meant assessment of 
the requirements of chemical fertilisers of various types, preparation of in¬ 
dents and placing such indents with the Central Fertilisers Pool. The two 
items last mentioned are relevant only for nitrogenous fertilisers. In res¬ 
pect of phosphatic and potassic type of fertilisers only, the assessment of 
requirements and fixation of targets for each year are done by the Director 
of Agriculture. Since both production and distribution of these types of 
fertilisers are in the private sector, there is not much of responsibility vested 
with the Director of Agriculture in implementing programmes m relation to 
these types, excepting the promotional activities relating to use of these. In 
regard to planning and implementation of the fertiliser schemes, the Agri¬ 
culture Department thus plays the key role in most of the States. The set-up 
under the Director of Agriculture with varying designations in different 
S'tates, indicates that sufficiently senior level technical officers are placed in 
charge of this programme. Wherever it is not so, there is need to place this 
programme under the charge of an exclusive senior officer. 

3.3 At the district level the D.A.O. is in charge of assessing the require¬ 
ments of chemical fertilisers in the district in most of the States. He is the 
technical officer of the department whose primary job is to work out rea¬ 
listic targets. But in the majority of the States his role in recent years has 
been confined to tendering advice on the technical as well as supply aspects 
of this programme, either to the head of the district administration (Collec¬ 
tor f or to the popular body such as the Zilla Parishad. The responsibility 
for implementing the programme of fertiliser such as further allocations tc 

!5 



16 


blocks, receipt of such allocations from higher levels, arranging distribution 
through specified sources etc. are vested either with the official machinery 
such as the District Development Council headed by the Collector or the 
popular body Zilla Parishad. The D.A.O. is duly represented on these 
bodies and as such is also responsible for proper implementation of the 
programme on behalf of these bodies. The major trend observed in the 
course of the Third Plan was, that while planning and implementation of 
the decisions largely came under the purview of the District Level Com¬ 
mittee or Zilla Parishad, the actual handling of fertiliser receipts (pool ferti¬ 
lisers only) was entrusted to the Cooperatives on a monopoly basis. It 
was only in West Bengal, Kerala, Rajasthan and Orissa, no such monopoly 
rights were vested with the Cooperatives for distribution of N type of ferti¬ 
lisers, but these were entrusted with this work besides the departmental, 
Panchayati Raj and private agencies. In Himachal Pradesh the department 
of agriculture directly deals with the distribution of fertilisers and as such 
the panchayats and cooperatives do not play any role in this regard. 

3.4 At the Block level the B.D.O. is in overall charge of planning and 
implementation of the fertiliser programme. The Agriculture Extension 
Officer and the V.L.W. assist him in assessing the village-wise requirements 
of various types of fertilisers. The consolidated estimate of the require¬ 
ment is then sent to the DAO/Zilla Parishad/District Development Council 
etc. The allocations received against such indents are further allocated 
V.L.W. circle-wise depending upon the crop needs in different villages. The 
actual handling of distribution is not, however, done by the Block agency 
in a majork of States. To the extent Panchayats also are associated with 
this work in ertain States like Rajasthan and Orissa, the supervision of 
physical distrh ition of fertilisers also vests with the Block level extension 
staff. 

3.5 At the istrict level, as already mentioned, the D.A.O. plays a key 
role on the tecl rical as well as supply aspects of the Fertiliser programme. 
He discharges 1 s responsibilities in this regard either directly on behalf of 
his department >r through the democratic body of which he is a part. In 
recent years there ha.s been an increase in the number of district agricul¬ 
tural officers in a revenue district. Thus at present these officers are in 
charge of compact and manageable charge in a good number of cases, com¬ 
pared to their position ten years ago. There is also an urgent need to 
orient the D.A.O’s work more to the extension aspects of the programme 
rather than the routine administrative and supply functions. If the D.A.O. 
has to play such an extention role effectively, there is need to provide him 
suitable assistance to take care of the purely administrative and supply func¬ 
tions. Therefore, the feasibility of providing a ‘Fertiliser Officer’ of the 
status of a D.A.O. for each revenue district (to handle all the supply and 
other routine functions) under the Zilla Parishad or the District Develop¬ 
ment Council needs to be examined. 

3.6 The set up at the Block level seems to be adequate as far as the 
present arrangements show. By and large, the supply functions are taken 
away from the A.E.Os and V.L.Ws. in most areas. They are now con¬ 
cerned in many areas with mere extension functions. But what may be 
necessary at this level is, that the B.D.O. should be vested with full authority 
and responsibility for planning, programming and achieving the Orgets of 
fertiliser distribution in his area. All aspects of the fertiliser distribution 
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programme including credit should come under the close purview of the 
B.D.O. and thereby the panchayat samiti of which he is the chief executive. 

Local Manuriai Resources 

3.7 As part of the Agriculture Department, in most States, there is a 
separate set-up administering the various schemes related to the production 
of local manuria) resources. Except Assam, all the other States have State 
level officers exclusively in charge of ‘Local Manuriai’ resources. In most 
States they are designated as 'State Compost Development Officer’. In 
some States such as Punjab and Andhra Pradesh, they are known as ‘Field 
Manure Officers.’ The administrative set up at this level appears to be 
adequate in most of the States. At the levels of district and block there is 
no uniformity in the pattern of staffing for this programme. In the States 
of Madhya Pradesh, Punjab, Mysore and Maharashtra there are officers known 
as Compost Development Inspector/Field Manure officer both at the district 
and block levels. In the States of West Bengal, Bihar, and Gujarat, there 
are only district/or divisional level officers but no block level functionaries. 
The pattern in the States of Andhra Pradesh and Madras, shows that there 
are only divisional a,nd Block level functionaries. In the remaining States 
(Orissa, Uttar Pradesh, Rajasthan and Kerala) next to the State level officer, 
there are only block level functionaries designated as Compost Inspector/ 
Mapure Inspector. 

3.8 Over the Plan periods, considerable importance was attached to the 
development of local manuriai resources. Provision of trained technical 
staff was only one of the various requisites, and to the extent separate staff 
was warranted for this programme, the same had been provided in most of 
the States. But it may be observed that creating too many specialists for 
segments of the same programme at the block level may not promote a 
unified approach to the implementation of closely related programmes. For 
instance, in extending the use of fertilisers and manures such an approach 
is all the more essential as maintenance of soil fertility and balanced fertili¬ 
sation are the principal objectives. Even a compost development Inspector 
at the Block level has to work through the V.L.Ws. to achieve certain targets 
fixed. This is also a programme the success of which very largely depends 
upon the suitability of the areas in terms of local potential and the active 
involvement of a large number of cultivators. A ‘package approach’ to all 
agricultural problems at this level, is necessary and the A.E.O. should be 
a,ble to achieve the desired objectives even in regard to development of local 
manuriai resources. Thus there does not appear to be sufficient justification 
for a, compost development extension officer at the block level. The same 
argument holds good for the district level also, but the D.A.O. may need 
some technical assistance for coordinating the different segments of the agri¬ 
cultural development programmes. Therefore, the staff now available for 
manure programmes af the district level should become part of the D.A.O’s 
set-up wherever it is not so. 
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PLANNING, METHOD OF FIXING TARGETS, WORKING 
PROGRAMME ETC. 

4.1 Planning for a programme implies assessment of resources both 
internal and external, assessment of needs in terms of areas and other com¬ 
ponents of the programme, allocation of available resources equitably and 
according to the needs, and adoption of proper methods and techniques so 
that planning becomes realistic and purposeful. Once a sound plan is pre^ 
pared, a detailed working programme becomes necessary to achieve the 
intended objectives. In this Chapter, an attempt is made to analyse the 
process of target fixation, preparation of working programme for achieving 
targets, both for the fertiliser programme and production of local manurial 
resources. It may, however, be noted that the discussion relating to fertili¬ 
sers is largely relevant to nitrogenous fertilisers only as for the other types 
there is not much of planning done except mere indication of targets of 
quantities to be achieved over a period. 

Chemical Fertilisers 

4.2 Fixing of target: Targets for distribution of fertilisers arc generally 
fixed at the State level by the agriculture department and approved by the 
planning and development departments of the State Governments. Madras 
State is an exception where it is neither the department of agriculture nor 
the planning department but the Revenue Board which fixes the targets for 
chemical fertilisers. The targets are generally linked to agricultural produc¬ 
tion targets indicated to the various States by the Planning Commission at 
the time of Annual Plan discussion. Even in the case of States where State 
level targets were attempted on the basis of planning done from below, as 
in Assam, Uttar Pradesh and Bihar, final targets were fixed from above at 
the State level. 

4.3 Targets for a State arc, by and large, broken down to division, dis¬ 
trict and block levels. In Uttar Pradesh these are further broken down to 
the village level. The village institutions, however, are not fully associated 
in the process of planning at this level. In Assam, estimates for each village 
prepared on the basis of the previous year’s consumption, together with the 
margin for additional requirements for the ensuing year are considered for 
the purpose. In West Bengal, targets fixed for the last year of the Third 
Plan formed the ba,sis for arriving at the annual targets which were finally 
broken down to the lower levels. In Orissa, the yardsticks for target fixa¬ 
tion have been specified in terms of overall production of agricultural com¬ 
modities in the State. In Mysore these were worked out annually for each 
Plan on the basis of the indents forwarded by the District Agricultural 
Officers. The formula adopted for this ad-hoc basis was to muitioly the 
area under the crop by the recommended dose of fertilisers in order to 
arrive at the total quantity required. In the remaining States one or the 
other procedures mentioned above was followed for fixing the targets for 
chemical fertilisers. 

4.4 These illustrations on the basis of fixation of targets in different 
States indicate that .there is no standard method adopted by she State Gov 
emments in arriving at a realistic procedure. While the basic r~~ 
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the area relevant for fertiliser use in different parts of the State, 
le recommended dosage, it may not, however, be very realistic to 
: total area, multiplied by standard dosages. In some States the. 
argets are worked from village level and above. In the rural con - 
illage should be the effective unit for purposes of planning. But 
s of chemical fertilisers, the production and supply of which is not 
sured for the entire area, considered relevant, fixation of targets 
» be related to the consumption of fertilisers in previous years, 
lies follow the method of linking up fertiliser targets with the 
agricultural production targets envisaged for a plan period, 
constitute one of the crucial agricultural inputs capable of 
about significant increases in agricultural production, 
chievement of additional targets of agricultural production is not 
pendent on chemical fertilisers as a number of other contributory 
3 to be reckoned with. Perhaps, it is necessary to examine the 
:ach individual region within a State in terms of the potential for 
on based on irrigation, etc. A beginning has already been made 
rection under the Intensive Agricultural District Programme, 
High Yielding Varieties scheme, etc. Special quota of fertilisers 
earmarked in recent years to such areas. Fertiliser targets should 
an farm production plans wherever these are prepared or previous 
erformance and the recommended doses for different crops. The 
f or otherwise of various other types of organic manures such as 
green manure, farm yard manure, etc. should also be taken into 
ion in the assessment of chemical fertilisers. 

emand and allocation of fertilisers: In the course of this field 
n attempt was made to study divergence between demand and allo- 
fertilisers at the State level and the effect of such divergence on 
ement in terms of distribution of fertilisers. Table No. 4.1 
0 may be seen for Statewise data. Among the States reporting, 
ts 9* of them had indicated that the allocation of fertilisers was 
lernand while only in States viz. Gujarat and Rajasthan, the same 
:ess of demand. Allocation had remained less than demand dur- 
ervening period of the end of Second Plan and the first two years 
J lan in most of the States. There was perceptible improvement, 
n the position of allocation over demand during the second year 
Plan in Bihar, Andhra Ftadcsh and Punjab. In Rajasthan the 
wa,s in excess of demand at the end of the Second Plan but fell 
ng the first and the second years of Third Plan. No specific 
2 re reported for one or the other situation reported above except 
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achievement. in terms of distribution of fertilisers had been found to be 
less than both the demand and allocation irrespective of the fact whether 
allocation was more or less than demand. Rajasthan and Himachal Pradesh 
are exceptions wherein achievements during the first and second years res¬ 
pectively of the Third Plan were reported to be in excess of allocation 
presumably due to the carry-over of surplus stock of the earlier years. Most 
of the other States had attributed the shortfall in achievement to familiar 
reasons such a,s ambitious targets, low demand, administrative lacunae, etc. 
but not on account of short supplies of these. 

4.7 The position, on the whole, appears as though there was no specific 
relationship between allocation and achievement in terms of distribution 
of chemical fertilisers. The defects mentioned earlier in regard to the 
methods of fixation of targets must be responsible for such a lack of correla¬ 
tion as between allocation and demand. It is quite possible that the high 
targets necessitated higher allocations but due to lack of adequate demand 
the allocations were not fully utilised. The converse of this may be true in 
some other States where the demand was quite high but the targets were 
fixed modestly and hence allocations fell short of demand. A corrective to 
this situation should be sought in the adoption of a proper basis for the 
fixation of targets themselves on a rational and more realistic basis. 

4.8 Production of local mammal resources: The formulation of targets 
for production of local manurial resources among different States, was gene¬ 
rally based on the availability, of local manurial stocks and potential pro¬ 
duction capacity of the various sources. In a majortiy of the States rural 
compost, town/urban compost and green manure, constituted the principal 
types of organic manures. In West Bengal, there was a scheme known as 
‘Sledge distribution’ in operation for some time. The programmes sponsored 
under the various Plan schemes covered all the types of organic manures 
mentioned above. 

4.9 The targets fixed for rural compost in a good number of States were 
based on the livestock population of the village. Adult population as 
furnished by the Block Survey Report and Livestock census 1956, were the 
guiding factors in Andhra Pradesh and Mysore respectively. In West Bengal,, 
the rural population was the basis for fixing the targets on local manurial 
resources; the estimate being that two lakh tons of compost could be produced 
per year by families with three heads of cattle each using only 20 to 30% 
cow-dung for the purpose. In Orissa, certain yard-sticks assigned to various 
input factors were taken into account while fixing targets. Targets for 
urban compost and sledge distribution were fixed on the criterion of the 
urban population and the production capacity of the sources of production, 
viz.. Municipalities. For green manures the areas for growing these crops, 
availability of seed, cultivators’ response and other seasonal conditions were 
taken into account while fixing the targets. 

4.10 Production of organic manures are closely linked up with the local, 
resources and planning for this should necessarily start a,t the village level. 
The village panchayat can play a very significant role in this programme. 
But experience uptill now does not indicate that these institutions are actively 
associated in the process of formulating a plan for production of organic 
manures, except in a few States such as Madras, Mysore and Andhra, Pra¬ 
desh. The ultimate success of this programme depends upon some impor¬ 
tant factors. Firstly, increasing the production of farm yard manure, and 
rural compost very largely depend upon prevention of the use of cow-dung 
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for fuel purposes. Secondly, the availability of irrigation water for growing 
the green manure crop either prior or after cultivation of a crop determines 
the success of green manure production. Thirdly, the availability of green 
manure and other materials needed for compost also determines the extent 
of compost production in an area. Finally the improved methods of preper- 
vation of farm yard manure, production of rural compost and cultivation 
of green manure crop, depend for their success on the willingness of the 
cultivators to adopt these. Suitable facilities and inducements are called for 
besides effective extension work among cultivators, fixation of targets will 
not convey much meaning as long as the basic problems in popularising 
these programmes are not tackled. Even with small outlay on such schemes 
the results could be quite rewarding. 

4.11 The achievements of this programme in relation to the targets fixed 
for various States, revealed the following position. Among the States report¬ 
ing shortfall in achievement, the important reasons reported were lack of 
interest besides inadequate efforts on the part of the extension staff. These 
are, of course, too very general but at the same time prevalent on a large 
scale. In West Bengal, however, the problem was of a peculiar nature. 
For instance the occurrence of floods were responsible to a great extent for 
the shortfall in programme of urban compost production. Except in a few 
States such as Madras, Kerala and Punjab, the progress in the production 
of quality compost was somewhat disappointing. In actual practice culti¬ 
vators were preparing only farm yard manure in a better fashion in some 
cases and not quality compost as such. Compost preparation was compli¬ 
cated as also labour-consuming. The shortfall in achievement in compost 
production was attributed to lack of fuel, lack of additional materials by way 
of refuse, lack of grazing facilities, want of adequate space near the villages 
etc. In the States of Bihar, Uttar Pradesh, Rajasthan and Orissa, consider¬ 
able extent of cow-dung was reported to be consumed for fuel purposes. In 
the States of Maharashtra, W r est Bengal, Punjab and Mysore, although the 
production of urban comport was quite satisfactory, the apathy on the part 
of the cultivators to use urban compost impeded the programme to some 
extent. 

4.12 The programme of ereen manure cultivation is' yet to make a head¬ 
way in a large number of States. The shortfall in the achievement of the 
green manure production was due to inadequate supply of seed, lack of 
irrigation facilities, unsuitabflity to cropping pattern, soil and climatic condi¬ 
tions, lack of fencing facilites etc. The rate of adoption and extension of 
green manure were observed to be very low in Madhya Pradesh. Assam, 
Uttar Pradesh and Orissa. There was not much of a vigorous campaign 
towards achieving better results in these States. 

4.13 Working programme for achieving the targets: The process of fix¬ 
ing targets is only one aspect of any plan scheme. The achievement of such 
a target implies careful programming of a number of related aspects having 
a beanne on the main programme. Unless this is worked out in sufficient 
detail with certain amount of foresight and imagination, targets are not 
likely to be achieved. In the case of the fertiliser programme, achievement 
of targets for a given period and area depends upon a. number of agencies 
concerned with the programme. Besides the Agriculture department. Irri¬ 
gation. Panchayati Raj, Cooperation and Revenue departments are directly 
concerned with the implementation of this programme at different stages. 
Also private agencies connected with manufacturing and distribution of 



some of these materials, as also the voluntary agencies such as youth clubs, 
farmers’ associations etc., are in a way associated with the implementation 
of this programme. For achieving the targets of fertiliser distribution, a 
coordinated approach is, therefore, called for. 

4.14 In the course of this study, this aspect was examined in some 
detail at the various levels and an attempt is made in the following para¬ 
graphs to analyse the field situation as obtained at the time of our enquiry. 
In view of the importance attached to this major agricultural input, it is 
perhaps time to take stock of the situation and indicate directions calling 
for a change. The first aspect relates to whether any detailed working 
programme was prepared comprising proposals of action for achieving the 
targets fixed for different levels. In as many as 12 out of 15 States, no 
efforts were made to prepare a working programme for achieving the tar¬ 
gets. Only in Maharashtra, West Bengal and Kerala that some attempt in 
the nature of a working programme was reported. Otherwise the general 
method followed in the majority of the States was to break up the targets 
fixed at the State level to the lower level administrative units down to the 
block or village. In West Bengal, on the basis of the review cf past perform¬ 
ance in regard to distribution, those distributors who proved inadequate to 
the job and who were weak links in the system were weeded out in the 
process of revitalising the set-up. In Maharashtra, the State level targets, 
were split up district-wise and communicated to Zila Parishads and Pancha- 
yat Samities. Here the process was a little democratised than in other 
States as the targets were worked out from below. In Kerala, the fertiliser 
target formed part of the Block production plan which was also built from 
below. Such plans approved by the State Planning Board were communi¬ 
cated later to the district officers for follow-up action. 

4.15 The working programme for fertiliser promotion has two crucial 
aspects. The first one is supply arrangements and the second one is credit 
extension. In both these aspects, a number of agencies, governmental and 
otherwise, are directly involved, and, therefore, operational coordination is 
imperative to achieve success. Availability of the material in time, at 
reasonable distance and on credit basis to a considerable extent, are the 
determining factors on the use of fertilisers. Judged from such minimum 
needs of the programme, it was observed that a comprehensive and coordi¬ 
nated working programme was yet to be attempted in majority of 'States. 

4.16 The programme at the district level, by and large is expected to 
reflect the thinking and policy enunciated at State level. In 12 out of 38 
districts, no working programme as such was reported. In these, the usual 
exercise of splitting up the targets received from above was, however, done. 
But the introduction of package programme facilitated an integrated ap¬ 
proach to agricultural production programmes. Provision of all the agricul¬ 
tural inputs including fertiliser on the basis of farm plans and also credit for 
purchase of these was ensured in these districts to a large extent. Arrange¬ 
ments were also made for periodical review of achievements. In some of the 
rion-I.A.D.P. districts, such as Azaraga,rh, Cooch-Behar. Karimnagar, 
Muzalferpur and Yeotmal, more realistic and integrated approach was 
noticed in communicating the targets to lower levels. In Shahabad and 
Bhandara districts, working programme was reported to have been chalked 
out before every crop season and a calendar of events for each item of the 
programme such as placing of indents, receiving supplies, distribution cutlets 
and the officer at each level responsible to implement the programme, was 
also prepared. 



4.17 The working programme at the Block level did not mean anything 
more than the splitting up of the targets indicated from above, V.L.W. 
circle-wise. However, in some of the Blocks, care was taken to assess the 
availability of irrigation, crops grown etc. while splitting up targets upto 
village level. In some of the other Blocks, such as Nahan and Paunta 
blocks of Sirmur district and in the two blocks of Cooch Behar, the targets 
were not even broken down V.L.W. circle-wise. In most of the selected 
blocks the A.E.O. at the Block level and V.L.W. at the village level were 
assigned with the responsibility for achieving the targets of fertilisers. 

4.18 Provisions of Credit: In regard to the provision of credit for fertiliser 
purchase, the usual institutional sources available in most of the States 
were (i) Cooperatives, and (ii) Taccavi loans issued by the Government 
departments such as Revenue, Agriculture, etc. For achieving the targets 
fixed for the Third Plan there was not much change in the content nor in the 
form of providing these over and above the levels of the Second Plan 
period. However, in certain States such as Punjab. U.P. and Bihar, the 
maximum credit limit had been raised. Cooperative credit had also been 
linked with the issue of fertilisers in Orissa and Uttar Pradesh. In 
Maharashtra and the three southern States, the issue of taccavi loans wa,s 
linked with the issue of fertiliser, but the bulk of the cooperative loans were 
issued in cash in all the States. It was only in the LA.P.D. districts, a more 
effective approach in the issue of cooperative loans and distribution of 
fertilisers had been worked out. 

4.19 Generally, it was observed that the cooperative structure was still 
weak in a large number of States. The loans issued by them were not 
always production-oriented, and there were no checks to ensure proper utili¬ 
sation of these loans. Many of them also suffered from lack of adequate 
facilities to trade in fertilisers. Thus, the ambitious targets fixed both for 
agricultural production and fertilisers were found to be difficult of achieve¬ 
ment in majority of the States. The experience available in the l.A.D.P. 
districts should make it possible to build up supplies of all agricultural 
inputs including cash loan to cultivators on the basis of farm plans. There 
is also need for provision of suitable facilities such as godown, managerial 
assistance etc. to cooperatives capable and desirous of taking up such func¬ 
tions. 'Lire initial efforts of such cooperatives could be limited to a grouo 
of villages (potential users) instead of dispersal of efforts thinly and through 
cooperatives of every description. What is more important is. that at the 
level of Block and district a clear picture should be given, of the extent of 
facilities that could be provided in relation to finance available in a parti¬ 
cular year. Without such knowledge it would be futile to insist on any 
realistic working programme to achieve targets. 

4.20. Role of Voluntary Institutions : The role assigned to panchayats, 
farmers’ associations and other voluntary agencies in achieving the fertiliser 
targets was also examined. In majority of the States these bodies were not 
involved in any significant way in this programme. In some of the States, 
the panchayats played a limited role in as much as they were required to 
prepare a production plan. They were also engaged in actual distribution 
of fertilisers in a few other States, particularly in areas where cooperatives 
were not functioning. In Maharashtra, Orissa and Andhra Pradesh, pan¬ 
chayats were required to prepare production plans but no direct responsibi¬ 
lity was vested with them for fertiliser programme. It was only in Rajas¬ 
than. the Sarpanch of the panchayat and the production committee of the 
panchuyat samiti were held responsible for achieving the fertiliser targets. 



The role of the farmers' associations etc. was generally found to be superficial 
in most States. 

4.21 Thus, panchayats are yet to be actively involved in the scheme of 
agricultural production in general and fertiliser programme in particular. 
Perhaps, it would be too very ambitious to expect any major involvement 
of these institutions in a programme of this nature, the supply, credit etc. 
a,re all determined by external agencies. It would be more reasonable to 
entrust them with the programmes of local manorial resources in which they 
cm play a more fruitful role. 

4.22 Farm planning: With the advent of I.A.D.P. in selected districts, 
local planning was given a new orientation and efforts in this direction be¬ 
came more systematic. For all the cultivators participating in the pro¬ 
gramme a simple production plan was required to be prepared. The main 
objective of such a production plan was to assess the requirements of each 
cultivator for the various improved inputs and also the necessary credit to 
purchase these. Timely supply of such requirements to the farms covered 
under the programme was also to be ensured as far feasible. In a vast 
country like ours with diverse conditions from one region to the other, such 
planning at the level of farmers takes time to take roots. 

4.23 As the preparation of simple fann production plans had been 
initiated in package districts, it was considered worthwhile to study the 
initial reactions of the cultivators to such farm plans. A few special ques¬ 
tions were asked to our selected respondents (package districts), as to their 
participation in the package programme, whether production plans were 
prepared for them items covered in such plans, whether they were following 
these plans etc. Such data were collected for two years viz. 1961-62 and 
1962-63. Table No. 4.2 (Appendix) contains data on this aspect. This 
analysis showed that less than one-third of the sample respondents were 
participating in the package programme .during these two years. Secondly, 
a large proportion of cultivators reported courage of all four principal items 
in their production plans, viz. fertiliser, Tomrpost, green manure and credit. 
Thirdly, the number reporting following the production plan was a little over 
50% in most of these categories during both these years. Fourthly, both 
the number of participating cultivators in the package programme as also 
number reporting production plans for different, manurial a,nd credit, items 
had increased during 1962-63. 

4.24 In Table No. 4.3 (Appendix)' data on the average quantities of 
inputs per cultivator planned, used/produced etc., are presented for (wo 
important food crops viz., paddy and wheat and for the two years referred 
in the earlier paragraph. These data relate to the respondents reporting 
production plans in these two years and those among them growing these 
crops. Tie three principal types of chemical fertilisers, two types of organic 
manures and credit are presented in the table. In respect of both these 
crops, the gap found between planning and implementation for ‘N’ ;vpc of 
fertilisers in the first year had been considerably reduced in the second year. 
For wheat crop the average consumption per cultivator exceeded the planned 
quantity. But in respect of the other two types (P and K), the consumption 
was very much below the planned quantities (except K for paddy crop dur¬ 
ing 1962-63). While K type of fertiliser was relatively less important, the 
shortage in the use of *P’ type was somewhat disconcerting. 

4.25 Application of compost -and green manure appeared to be more 
relevant for paddy crop in both these years. The data, also relate mostly to 
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the southern States, Madhya Pradesh and Gujarat. Both planning and 
implementation for compost production was realistic during 1961-62 whereas 
during the latter year the plan for compost was highly ambitious. The 
production of about 38 quintals on an average per cultivator during 1962-63 
was quite encouraging. Area planned as well as achieved under green 
manuring was rather low in both these years for paddy crop for which this 
was largely relevant. The average requirements of credit per cultivator was 
low for paddy crop during the first year, while there wa^ some improvement 
in planning for this item during the latter year. Achievement, however, 
fell short of even this modest requirement for both the crops. On the whole, 
it can be stated that farm planning as an instrument of increasing -agricul¬ 
tural productivity had a, good start in the package districts and needs to be 
followed up with greater care and vigour. 



CHAPTER V 

DISTRIBUTION AND EXTENSION 

- 5.1 The use of fertiliser on a large scale in a country such as ours 

depends upon a number of factors. Among others, the arrangements made 
for effective distribution of fertilisers, facilities apd inducements offered to 
cultivators and the level of extension efforts undertaken in the vast number 
of villages largely determine the success of this programme. In this study, 
these three aspects were examined in some detail at different levels of imple¬ 
mentation, and in this chapter an attempt is made to bring out the field 
situations prevailing in the different parts of the country. 

(a ) Distribution arrangements 

5.2 The policy of the State Governments in opening fertiliser distribution 
points was discussed with the concerned authorities. The criteria followed 
in most of the States were the convenience and making available fertilisers 
to the cultivators, either within the village or within their easy reach. In 
some States a distance of about 2 to 3 miles was considered as easy reach 
apd in some others upto 5 miles or a little beyond also was considered as 
such. However, the initiative to open a distribution depot for fertilisers 
rested mainly with the Block authorities. Where the cooperative failed to 
handle or hesitated to undertake the job, the distribution was entrusted either 
to the V.L.W. or .the department. In the district of Burdwan (West Bengal ) 
cooperatives were una,ble to take up distribution for want of working capital 
and storage facilities. In this area the private dealers also did not open 
their sale points in the interior areas. As a result, the distribution pro¬ 
gramme did suffer to some extent, particularly in villages situated in the 
interior. The inadequacy of outlets for interior villages existed in a large 
number of States and hence calls for proper planning of the distribution 
outlets based on the quantum of fertilisers allotted to the States from yea,r 
to year and various other factors. Our field observations show that work¬ 
ing out a realistic programme* of opening adequate number of distribution 
depots is still to be thought of at the highest level in a large number of 
States. 

5.3 In almost all the States three types of distribution agencies are 
engaged in the distribution of fertilisers. First comes the cooperative insti¬ 
tutions, which in recent years have been handling bulk of the fertilisers 
allocated to a State. In some of the States, such as West Bengal, Assapi, 
Himachal Pradesh and Kerala where the cooperative system is yet to expand, 
quite a considerable quantity of fertilisers is handled by private traders and 
the departmental agencies such as Block depot or the depot of the Agricul¬ 
ture Department. In a few States, other agencies such as panchayats, 
fanners’ unions etc. are entrusted with the distribution of fertilisers. In 
Uttar Pradesh Cane Unions ‘afe also, operatinc in the field of fertiliser distri¬ 
bution. 

5.4 In table No. 5.1 (Appendix) districtwise data on the number of 
distribution points existing at the end of First Plan, end of Second Plan and 
the first two vecirs (viz. 1961-62 and 1962-63) of the Third Five Year Plan 
are presented. According to this at tire end of the First Plan period the 

26 



27 


cooperatives constituted only a,bout 30% of the total number of distribu¬ 
tion points functioning in these districts. This increased to 45.6% by the 
end of the Second Plan period. During the first year of the Third Plan, the 
proportion of cooperatives was 70.3% and in the subsequent year i.e. 
1962-63, it touched the highest level of 78%. This is somewhat significant 
particularly from the quantitative growth of the number of cooperative 
outlets in this field. The number of cooperative depots increased almost 25 
times from about 261 at the end of the first Plan period to little over 6,600 
during the year 1962-63. As between individual States and also as between 
package and non-package districts, there are marked variations' indicative of 
the unevenness of the growth of the cooperative movement in the different 
parts of the country. However, it may be noted that in most of the package 
districts, the growth of cooperatives has been higher than in the non-packagc 
districts. States such as Gujarat, Maharashtra, Madras, Mysore, Punjab and 
Uttar Prqdesh show better performance in the cooperative field particularly 
in the recent years. 

5.5 The proper location of supply points largely determines the effective¬ 
ness of fertiliser distribution. It is reported that in about one-third of the 
selected Blocks the distribution points were not located conveniently from 
the angle of facilitating speedy movement. In some of the Blocks studied 
in Rajasthan, Maharashtra, Mysore, West Bengal, Madras, Punjab, Orissa 
and U.P., this situation was prominently reported. Inadequacy of supply 
points was also reported in some of these Blocks. In the remaining two- 
thirds of the selected Blocks, it was reported that there was no problem of 
inconvenient location or inadequate number of sale points. However, in 
hilly areas, where communication and transport facilities are comparatively 
less developed, it was difficult for the authorities to locate the sale points at 
convenient places. During rainy season, access to such areas becomes all 
the more difficult. The heavy cost of transportation makes it an unecono¬ 
mic business and the cooperative societies do not also come forward to 
undertake this job in such areas. Inadequacy of storage facilities, particu¬ 
larly in the less developed areas, is said to be another serious obstacle im¬ 
peding the progress of location of distribution points at convenient points. 
Thus it appears the problem of hilly and less developed tracts needs to be 
tackled on special considerations. 

5.6 Private dealers a,re quite active in fertiliser distribution in almost all 
the States. Besides the non-pooled fertilisers such as Super-Phosphate, 
Ammonium Phosphate and mixture grades, there are also private licensees 
authorised to sell pooled fertilisers in some of the States. Probably, it is in 
the interest of the programme of fertilisers distribution that an element of. 
competition is allowed as between the cooperatives and the private agencies. 
This is there already in the sphere of uncontrolled fertilisers. But the 
phenomenal growth of the cooperative depots in recent years, would not 
have been possible but for the monopoly sector trading for the cooperative 
distribution entrusted to them. Whether such monopoly should continue for 
ever, is a, question that needs careful examination in the light of past 
experience. In a good number of cases, the cooperatives have not been 
able to give a satisfactory account in this particular task, for a number of 
reasons such as, inadequacy of the margin of profit, absence of suitable 
godown facilities and lack of necessary working capital and credit accommo¬ 
dation, transport and other communication problems. Because of such fac¬ 
tors, it is probably more profitable to entrust the job of fertiliser distribution 
(all types) on a competitive basis both to the cooperatives and private traders. 
L9PC/68—3 
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It is only then that such of those cooperatives which are rendering an 
efficient account of their functoning can survive in the field and probably 
this would also a,ct as an incentive to similar institutions elsewhere to follow 
strict business principles. Private trade should also be regulated by a sys¬ 
tem of licensing and periodic inspection of their stocks so as to prevent adul¬ 
teration, selling of sub-standard mixture grades, etc. The successful func¬ 
tioning of FACT in Kerala State should serve as a good example for the 
private trading interests in this field of fertiliser manufacture and distribu¬ 
tion. 

5.7 In our enquiry at the cultivator’s level, the sources of fertiliser supply 
as also the quantities obtained by them from various agencies were ascer¬ 
tained. In Table No. 5.2 (Appendix) sample data are presented package 
and non-package districtwise indicating the proportion of respondents avail¬ 
ing the different sources of supply in the years 1961-62 and 1962-63. 
Table No. 5.3 (Appendix) gives the proportion of various types of fertiliser 
supplied to our selected respondents by different agencies in the same years. 
A few broad inferences may be drawn from those two tables. From the 
first table, it may be noted that in the package districts over three-fourths 
of our respondents resorted to cooperative societies for fertiliser supplies in 
these years. Less than one-fifth of the respondents only resorted to private 
agencies during these years for their supplies. It may be noted that in the 
latest year, viz., 1962-63 there was a slight fall in the proportion of respon¬ 
dents seeking supplies from private traders. Governmental agencies catered 
to about 3 to 4% in both these years in the package districts. Besides these, 
there were also few other sources serving about a little over 3 % of our 
respondents in package districts. 

5.8 In contrast to the above, cooperative served about 56 to 60% of 
our respondents in these two years in the non-package districts. Private 
traders supplied fertilisers to nearly one-third of our selected respondents in 
these districts. Governmental agencies also played a much bigger role (9 
to 11%) in non-package districts. Cultivators resorting to sources other 
than these three, constituted a negligible minority in the non-package 
districts. 

5.9 As between different States the sources of supply to our selected 
respondents vary considerably. However, it may be concluded that at the 
beginning of the Third Plan, cooperatives constituted by far the most impor¬ 
tant source for majority of cultivators in different parts of the country. The 
proportionate quantity supplied to our selected respondents in these two 
years, also indicates a similar trend, in as much as nearly 87% of the 
nitrogenous fertilisers and 75% of the phosphatic fertilisers in 1961-62 and 
still higher proportions of these two types in 1962-63 were supplied by the 
cooperative agencies. There was not much difference in the quantum of fer¬ 
tilisers supplied by private agencies in both these years. However, it is 
significant to note that the bulk of fertilisers supplied by the private traders 
are the phosphatic types and mixture grades which are outside the pool. It 
is mainly on account of the monopoly rights vested in them that the coopera¬ 
tives have been able to play a dominant role in the distribution of nitroge¬ 
nous fertilisers in both these years. At the same time it has to be taken 
note of that the cooperatives handled considerable quantities of phosphatic 
fertilisers and mixture grades also in both these years, particularly in the 
package districts. This must be due to the package of practices advocated 
as per farm plans. The quantities of fertilisers supplied, both by the 
Governmental agencies and ‘other sources’ are negligible. 
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(b) Facilities and inducements 

5.10 Use of fertilisers at the cultivator’s level, particularly in the initial 
stages, depends upon the facilities and inducements offered and also the level 
of extension effort that goes ajong with such facilities and inducements. In 
this section an attempt is made to analyse the types of facilities and induce¬ 
ments that were offered to cultivators in our sample areas. Our focus was 
also, to some extent on the type of expansion contemplated for the Third 
Plan period. Organising adequate number of sale depots and streamlining 
of the same constitute so one of the important facilities for the large num¬ 
ber of cultivators who use fertilisers. In the context of the Third Plan, it 
was necessary for the State Governments to prepare themselves adequately 
to meet the growing demand for fertilisers by way of organising additional 
sale depots. Our observations showed that in 10 out of 15 States, there 
were definite plans to increase the sale depots to cope with the increased 
demand for fertilisers. Steps had already been taken in these States to in¬ 
crease the number of sale depots. In Madras, 252 depots were proposed 
to be started as per the recommendations of a special officer appointed to 
examine the question of equitable distribution of fertilisers in the State. 
Similarly, in Cooch-Behar district of West Bengal also the Government had 
decided to set up three departmental stores in each Block. There were no 
definite plans, however, in some of the other States. 

5.11 Offering of timely and adequate credit to cultivators is another 
important facility that was reported in a good number of States. Three 
types of loans are advanced in most of the States. The first is the short-term 
loan issued through the cooperative societies out of the funds received from 
the Reserve Bank. The second is the departmental loans issued in the form 
©f taccavi loans or intensive manuring loans. The third one is the loans 
offered by private traders of fertilisers on credit basis to cultivators. Re¬ 
garding the adequacy of the first two types of loans, in most of the States 
considerable expansion was reported in both these types at the beginning 
of the Third Plan. Most of the State Governments had also thought of 
further expanding such credit facilities in the remaining years of the Third 
Plan. But even with such expansion, in a good number of States the extent 
of credit wa,s considered inadequate to promote the use of fertilisers at the 
expected levels by all cultivators. 

5.12 The disbursement of loans in a majority of the States was both 
in the form of cash and kind, the former exceeding the latter in a good 
number of cases. The main bottleneck reported in giving the entire amount 
of short-term loan granted to a cultivator in kind was that the cooperatives 
in a good number of instances were not dealing in the items required by the 
cultivator for his production programme. In such cases, credit had to be 
disbursed in cash and it was expected that the cultivator would have pur¬ 
chased fertiliser and other inputs from sources where these were sold. Out 
of the 75 Blocks studied, only in 21 Blocks short-term loans were issued 
m kind (Maharashtra, Orissa, Madhya Pradesh, Uttar Pradesh, Punjab, 
Rajasthan and Madras) through cooperatives and the departments of agri¬ 
culture and revenue also in the States of Himachal Pradesh and Assam 
issued similar kind loans. In another 28 Blocks, both cash and kind credit 
was extended to cultivators mainly in the States of Andhra Pradesh, Mysore, 
Bihar, Gujarat and Kerala. Only cash loans were issued in as many as 17 
blocks belonging to the States of Rajasthan, Maharashtra, Mysore, Orissa 
and Andhra Pradesh. This shows that even during the Third Plan period 
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there was not much attention paid to streamline all agricultural loans- 
through a common agency and also issue of such loans in the shape of 
material inputs required by the cultivators. The above illustrations show 
that too many agencies are involved in giving credit to cultivators and this 
will lead to borrowing from more than one agency, particularly when the 
loans are issued in cash. Another important deficiency is that many institu¬ 
tions engaged in the task of issuing short-term loans are not equipped to 
deal in the materials required by the cultivators for agricultural production. 
Because of the growing demand for fertilisers, these scarce materials arc to 
be issued in a more rational way and in such areas where the application 
is certain. Therefore, issue of major part of the loan to cultivators should 
necessarily be in the form of fertiliser, seed etc. to ensure the proper utilisa¬ 
tion of such loans. Unless measures on the above lines are urgently taken, 
a time may come when it may not be possible for the authority in charge- 
of the programme to ensure equitable distribution of the logn amounts as 
well as proper utilisation of these for the intended purpose of such loans. 

5.13 Whether fertiliser use is dependent on adequacy of credit was 
examined in a limited way in this enquiry. In a large number of States 
it was reported that the major part of the fertiliser sales were on the basis of 
credit. This indicates that over the Plan periods considerable expansion 
has taken place in advancing credit to cultivators. There is a more clear- 
cut trend of credit sale of fertilisers in package districts where issue of credit 
has been well organised on the basis of farm production plans. It is also 
incumbent in these districts that part of loan sanctioned to cultivators should 
necessarily be issued in the form of material inputs. Nearly 50-60% of 
fertilisers sold in the Stages of Maharashtra, Uttar Pradesh, Madhya Pradesh-,. 
Rajasthan and Himachal Pradesh was reported to be on the basis of credit 
In Mysore, it was estimated to be about 65%. In Bihar, 90% of the 
offtake of fertiliser was reported to be on credit in the package district but 
for the entire Sta,te the position was somewhat low. In quite a few States 
the authorities concerned at the State level were not in a position to indi 
cate the proportion of credit sales. 

5.14 Apart from such facilities of opening of credit new sale depots, 
issue of credit etc. in some States subsidies were also offered in the initial 
stages for purchase of fertilisers by the cultivators. The following state¬ 
ment shows tha,t in a good number of States subsidies were offered on 
different types of fertilisers : 

EXTENT OF SUBSIDY ON SALE OF FERTILISERS 
Percentages of subsidy on 


SI. State 

No. 

No. of 
Blocks 
invol¬ 
ved. 

Super- 

Phos¬ 

phate 

Bone- 

meal 

Urea 

A.S.N. 

- —-— -Remarks 

C.A.N. I.A.S. 

1 2 

3 

4 

5 

6 

7 

8 9 10 

1. M.P. 

8 

25 





2. Punjab . 

4 

25 


. , 



3. Rajasthan 

6 

25 


. . 


In two Blocks 


in addition, 
the Govt. 


bears trans¬ 
port charges 
for supply of 
fertilisers. 
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1 

2 

3 

4 

5 

6 

7 

8 9 

10 

4. 

Maha¬ 
rashtra . 


25 






5. 

(a) Bihar 

2 

20 

20 

20 

, . 

. . 



(b) Bihar 

2 

20 


20 

20 

11 .. 


6. 

Assam . 

2 

25 

, . 


. . 

• • 


7. 

Kerala . 

4 

25 

25 



. . 

In Vellanga- 
llur block 

the subsidy 









was 121% 

S. 

Himachal 
Pradesh . 

2 

25 


•• 


.. 25 

Under dry far¬ 
ming scheme. 


In Madras State, no subsidy on fertilisers was granted except for one 
year in the district of South Arcot for package programme for Ragi crop, 
where 25% subsidy was allowed. Apart from these Blocks, no subsidy in 
the form of fertilisers was offered to the cultivators in the remaining blocks. 

5.15 Data collected from the sample respondents regarding the extent 
of facilities availed by them in the form of both cash and kind loans for the 
purchase of fertilisers from the sources of supply of fertilisers, are presented 
in Table No. 5.4 (Appendix). From this it appears that the proportion of 
respondents availing such loans is very meagre compared to the total number 
of respondents canvassed during this enquiry. For instance, in 1961-62. 
15.3% and in the subsequent year 16.6% of our total respondents had availed 
such facilities of cash and kind loans. A break-up of this into package and 
non-package districts indicates that in these two years about 21% and 
23% of our respondents had availed of such facilities in package districts. 
In contrast to this, during these very years only about 6 and 7% of our res¬ 
pondents in non-package districts had availed such cash and kind loans for 
purchase of fertilisers from the sources of supply. 

5.16 The question of granting a subsidy on fertilisers has engaged the 
attention of the State Governments from time to time. Even at the time of 
this study in a, good number of States some form of subsidy had been allowed 
to the cultivators. But since this is a policy issue, it is necessary to examine 
this aspect closely so as to determine the extent of subsidy and the areas in 
which these are to be offered. In the initial stages of any new programme 
when new ideas or materials are being popularised among the large mass of 
cultivators, probably, there is every justification to build an element of subsidy 
if it is a material input sold to the cultivator. But as the demand grows for 
such items and the people realise the value of applying such materials, pro¬ 
bably, it may not be necessary to continue the subsidy part of it. In fact, 
such a practice may leave wrong impressions among the users and may also 
result in unnecessary burden to the exchequer. So far as fertilisers are con¬ 
cerned, there is no doubt that the consumption level has reached such a stage 
now that the agencies concerned are not in a position to fulfil the demands 
of the cultivators. This clearly establishes that there is no justification for 
granting a, subsidy on the sale of fertilisers in all areas. While in areas of 
heavy consumption the maintenance of price in itself (at the present level) 
can act as sufficient incentive, in areas where the use has yet to catch up, 
a small subsidy is perhaps necessary till such time these come opto the level 
of other regions. 
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(c) Extension Programme 

5.17 The message of any new method, practice or material in agriculture- 
needs to be effectively conveyed to the cultivators. All the necessary resources 
both physical and otherwise may be there but unless these are properly con¬ 
veyed, there is not much of a chance in enlarging the scale of adoption of a 
new method or material under our village conditions. The countryside is so 
vast and the villages are located in all nooks and corners that communication, 
of knowledge to people, the majority of whom are illiterate, necessitates a 
suitable agency to perform this job and proper equipping it with the necessary 
tools, techniques and methods. With the advent of the community develop¬ 
ment programme in the early fifties, a country-wide National Extension 
Service has come into being. This is the extension agency located at the unit 
known as Block, which is charged with the responsibility of educating the 
farmers on the improved practices of agriculture. 

5.18 Application of chemical fertiliser in the country began some time 
during the late forties but on a limited scale. It is only with the advent of 
planning that the role of this improved input in increasing crop yields was 
recognised. The National Extension Agency is in no small way responsible 
for the spread of fertiliser use in vast parts of the country. The V.L.W., 
the Agricultural Extension Officer and for that matter the block agency as a 
whole have played their part in taking the message of modern agriculture to 
a large number of cultivators. But a large ground is yet to be covered and 
the tempo has to be maintained in the ground already covered. The Block 
extension agency has to play the key role in this vital programme. So far as 
extending the use of fertiliser is concerned there is no othr promotional 
organisation excepting a few manufacturing firms, here and there, doing a 
little bit of extension work. A more systematic private effort is undertaken 
by the FACT in Kerala, which besides manufacturing its own fertiliser mix¬ 
ture grades, also has been doing effective extension work (including conduct¬ 
ing soil tests for cultivators) over the last decade. But FACT is"in a very 
advantageous position in as much as it has been vested with the monopoly 
distribution rights of nitrogenous fertilisers in that State. This is not so in 
the case of many other mixing firms in the other parts of the country. How¬ 
ever, it has to be recognised that private manufacturing firms also can 
strengthen the efforts of the Block extension agency’s work by properly 
coordinating their activities. 

5.19 In this section the level of extension effort seen in our selected dis¬ 
tricts, the methods adopted and the relative effectiveness of these, the pro¬ 
gramme of conducting fertiliser trials and its impact and the effectiveness of 
the demonstration programme—are examined in some detail. In Table 
No. 5.5 (Appendix) the use of different extension methods in our sample 
areas is analysed. As may be seen from this, there are as many as 13 
different methods reported in these areas. Among these by far the most im¬ 
portant method employed both by the Block agency as well as the private 
agency is ‘Demonstrations’. Personal contacts, group discussions and meet¬ 
ings, leaders’ training camps and audio-visual methods also are employed in 
a good number of blocks. There cannot be any rigid approach in regard to 
adoption of a particular extension-method; perhaps it is necessary in the same 
area to have a, combination of several of these as no single method can give 
the maximum result. But in agriculture, the value of ‘demonstrations’ (and 
the saying ‘seeing is believing’ is so true in our conditions) cannot be mini¬ 
mised for a programme like fertiliser where the results are easily demonstrable. 
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The details regarding the programme of demonstrations are discussed in a 
later section. 

5.20 Any new practice in agriculture before being advocated for large 
scale adoption has to undergo two important stages. The first is the trial 
stage and the second one is the demonstration stage. Trials are generally 
conducted initially in the research stations to arrive at certain conclusions 
and then are also conducted on cultivators’ fields to study the response under 
different agro-climatic conditions. It is only after obtaining satisfactory 
results through such trials the programme is recommended for general adop¬ 
tion and demonstrations occupy one of the most effective methods of spread¬ 
ing the method among large areas. 

5.21 Simple fertiliser trials are being conducted for quite some years in 
the States of Madras, Kerala, Andhra Pradesh, Mysore, Madhya Pradesh, 
Uttar Pradesh. Punjab, Rajasthan, West Bengal and Himaphal Pradesh. 
In addition to such simple fertiliser trials, Punjab and Himachal Pradesh are 
conducting experiments under other schemes also. In Bihar, under the 
field experimental service, experiments are being conducted. In the States 
of Gujarat, Maharashtra, Assam and Orissa, no trials of any of these types 
are conducted at the cultivators level. Attempts were made to collect data 
from the State Governments om the coverage etc. of such trials in each State. 
Data were not available in most cases. However, in Madras, it was re¬ 
ported that 10 districts had been covered by such trials till 1963-64. 
Rajasthan and Himachal Pradesh had covered four and three districts respec¬ 
tively till the a,bove year. Regarding the maintenance of records on such 
trials, it was reported that in 7 States separate records were kept for trials 
and demonstrations while the correct procedure could not be known in the 
States of Punjab, Madhya Pradesh and Uttar Pradesh. 

(d) Demonstrations 

5.22 Demonstration on cultivators’ fields is considered to be one of the 
most effective extension methods in all the States. In the case of fertilisers, 
the results of the application of different types, doses under different soil, 
irrigation and cropping patterns arc demonstrated to the cultivators to 
convince them of the utility of these. There is no definite policy indicated 
in regard to the type and number of demonstrations to be laid over a parti¬ 
cular period. In most of the States, each year instructions are issued to the 
implementing authorities as to the number of demonstrations that are to be 
laid for different crops. The tendency, however, of la,te has been to fix as 
high a target as possible for a year, without much consideration to the 
feasibility of conducting successful demonstrations. Only in a few States 
such as Bihar, Uttar Pradesh and Andhra, Pradesh, research requirements 
as well as the practicability from the angle of efficient performance are given 
due weightage in fixing the number of demonstrations. In Bihar, it is also 
reported that inspecting officers have instructions to find out the failures in 
order to remedy the defects. As regards the size of a demonstration plot 
in most of -the States it is about 10 cents. In Mysore and Punjab still smaller 
plots are chosen for commercial crops and hilly areas. In Madras State, 
the size of the plot is a,bout 20 cents. It is not very realistic to suggest any 
standard size for a demonstration plot. However, for the demonstration 
to be effective the plot should be nearer the average size of a holding (under 
irrigated and unirrigated conditions separately) in a village if this has to 
convey proper lessons and results to the cultivators. For fertiliser demons¬ 
trations a minimum of one acre should be deemed essential. 
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5.23 There are numerous types of demonstrations programmed in e^ch 
year in all the States. There are the Centrally-sponsored free fertiliser 
demonstrations covering all the States. Besides, under the various special 
schemes for the development of crops such as Jute, cotton, groundnut and 
sugarcane demonstrations are laid. Since the advent of commounity develop¬ 
ment, the Block Extension Agency has its own programme of demonstra¬ 
tions. After the advent of package programme composite demonstrations 
have replaced the earlier type of pure result demonstrations. Thus, there 
are a variety of demonstrations that are being conducted all round the year 
on cultivators’ fields. But the crux of the problem in recent years is that 
at the level of the State, district and Block there is no coordinated plan 
worked out for laying out the types and number of demonstrations on the 
field. Particularly a,t the block and village level, the same extension staff 
viz. the A.E.O. and V.L.W. have to attend to the numerous specialist pro¬ 
grammes coming from the specialist officers of the higher level. This has 
adversely affected the quality of the demonstration and many times it amounts 
to mere doling out a certain quantity of fertiliser free of cost to a cultivator 
and calling his plot a demonstration plot. It is really difficult for the Block 
Extension Staff to supervise a large number of demonstration plots and pro¬ 
bably this is the weakest aspect of this programme. It is of utmost import¬ 
ance to exercise considerable care in drawing up the number of demonstra¬ 
tions so as to make them amenable for maintenance of specified technical 
standards and thorough supervision. It is only in package districts that well 
thought out plan of demonstrations has come into being in the shape of 
composite demonstrations. 

5.24 Since the demonstration implies a certain amount of risk to the 
cultivator who agrees to have this in his field, certain facilities are offered 
by way of free seeds, fertilisers, P.P. materials etc. This is prevalent in 
almost all the districts of our study, although the nature and extent of such 
facilities vary from State to State. In some districts, a cash subsidy is also 
given in lieu of the additional costs to be incurred for labour etc. Such 
subsidy varies from Rs. 20/- per demonstration in West Godavari district of 
Andhra Pradesh to Rs. 120/- in Thanjavur district of Madras State. How¬ 
ever, free supply of improved seeds, implements and fertilisers are the most 
commonly noticed facilities in these areas. But, it would be necessary firstly 
to strictly enforce all the technical standards while laying out the demonstra¬ 
tion and secondly, to choose different cultivators for different types of 
demonstrations in the season and also as between seasons. A tendency has 
been observed that because of the free supply of seeds etc., som of the 
more vocal persons offer themselves for laving demonstrations and the exten¬ 
sion staff also would like to minimise their efforts of finding out new persons 
every time. Taking into account the basic needs of a aood demonstration 
such as location of the plot on the road-side, typical conditions of soil, irriga¬ 
tion etc., the cultivator chosen each time need not necessarily be the one 
belonging to the progressive group. In fact, the stress in this should be on 
the less progressives who need to be convinced about the utility of a new 
method or practice. 

5.25 To the cultivator who lays the demonstration on his field, suitable 
technical guidance should be available throughout the season and particularly 
when major agricultural operations are done. At present, almost the entire 
burden of offering such guidance seems to fall on the V.L.W. He works 
under the guidance of the Agricultural Extension Officer who is the specialists 
m the field. The V.L.W. is expected to perform a variety of technical jobs 
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right from choosing the cultivator upto the harvesting of the crop in the plot. 
The most crucial aspect in a successful demonstration is to really demonstrate 
the results of a particular practice followed to a,s large a number of cultivators 
as possible at the various stages of crop growth and at the time of harvesting 
the crop. The effectiveness with which he is able to perform all these jobs 
depends in a large measure on the number of places he is to physically be 
present., technical competence apart. 

5.26 How far the V.L.W. is able to discharge his functions in this regard 
should be a matter of concern to the authorities interested in the successful 
implementation of agricultural production programmes. Our field observa¬ 
tions show that there is a big gap between what the V.L.W. is expected to 
do and what he has been actually doing. Field reports from Uttar Pradesh, 
Bihar and Rajasthan revealed that the V.L.W. was usually not present when 
the demonstration was laid. In one of the blocks of Madhya Pradesh, it was 
reported that result demonstrations were laid by the V.L.W. oil the same culti¬ 
vator’s fields year after year. Thus, this programme is treated as a very 
routin matter. In many cases the villagers were not even aware as to the 
location of demonstration plots in their villages. In the selected blocks of 
Goalpara district (Assam), demonstrations amounted to mere distribution of 
free fertilisers to some favoured cultivators. The authorities concerned in the 
South Arcot district of Madras State admitted that because of too many and 
too very scattered nature of these over large areas the V.L.W’s were not able 
to offer adequate technical guidance. However, we have some favourable 
account from States such as Mysore, Andhra Pradesh, Kerala, Maharashtra, 
Gujarat, Punjab and Himachal Pradesh, where the V.L.Ws. are stated to be 
taking sufficient interest in the proper laying out of the demonstrations. In 
the Hissar district of Punjab, it was reported that the V.L.Ws. themselves 
undertook inter-cultural operations such as weeding in the demonstration 
plots. The role of A.E.O. in demonstrations was considered practically nil 
in 35 out of the 38 selected districts of study. The remaining three districts 
where it was considered adequate happen to be the package districts. The 
supervision from the higher level officers is considered very infrequent and 
this was said to be the reason was for the indifference of the A.E.Os. 

5.27 Laying a demonstration and seeing through all the details upto the 
stage of harvest amounts only to half the job intended. Equal if not greater 
importance is attached to the follow-up of such demonstrations. In regard 
to the follow-up programme, our field observations showed that there were 
no systematic efforts in many areas. Theoretically, instructions to the effect 
that the results of the demonstrations are to be widely publicised, exist in 
most of the States. But, there is no clearcut policy in the recording, main¬ 
tenance and propagation of the results of this programme. A proforma is 
devised for recording of data relating to the cost of inputs and value of output, 
only for the Centrally-sponsored free fertiliser demonstrations. But, for tire 
other types of demonstrations no such record was maintained in any of the 
districts of our study. Only results sheets are maintained in some of the 
States and copies of these are simply forwarded to the district and State level 
authorities. It is only in Kerala, Madras and Madhya Pradesh, it was reported 
that some efforts were made to analyse the data and publish the results in 
the form of brochure. In Kerala, it was also reported that the results of the 
demonstrations were publicised through press, radio and through the depart¬ 
ment. In Punjab, the comparative advantages were reported to have been 
shown through charts etc. to cultivators. There are no such specific instances 
in the other States. 
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5.28 At the Block level, information was collected as to what measures 
were taken to propagate the results of demonstrations. The following state¬ 
ment shows the various measures reported in the selected blocks : 


-Measures reportedly taken to publicise the demonstrations. 

No. of 
Blocks 
reporting. 

Of this. No. 
covered 
by 

package 

programme. 


1 

7 

3 

1 . 

Laying of demonstrations on roadside/commonly 
visited place. 

10 

4 

2. 

Fixing of boards or placards at the site 

9 

4 

3. 

Educational Tours (Intra-Block and Inter-Block) 

6 

o 

4. 

Inviting and collecting of farmers at the demonstration 
plots to witness the difference. 

37 

15 

5. 

Publicity in staff meeting. 

5 

4 

6. 

Publicity in melas/training camps .... 

4 

i. 

7. 

Persuation through individual contacts 

5 

3 

8. 

Persuation through group discussions 

10 

4 

9. 

Exhibition of charts, photographs, in panchayat- 
ghars, etc.. 

6 

2 

10. 

Separate harvesting and threshing in the presence of 
the neighbouring farmers ..... 

18 

5 


Thus, demonstrating the measures to group of cultivators, separate harvesting 
and threshing in the presence of groups of farmers, laying demonstrations on 
tire road-side and group discussions were reported by larger number of 
blocks. 

5.29 Regarding the effectiveness of the demonstrations a little over 50% 
of the selected blocks reported in the affirmative as evidenced by.the increased 
consumption of fertilisers in these areas. There is no doubt that this exten¬ 
sion method has proved quite effective in the promotion of fertiliser use 
particularly for irrigated crops. For unirrigated crops, the cultivators are not 
very receptive to use these although the department recommends fertilisers 
in smaller doses. The stress from now onwards on laying demonstrations 
should be more on such crops. The blocks reporting ineffectiveness of 
demonstrations attributed it to reasons such as, improper organisation of 
demonstrations being limited to the favourite and influential cultivators 
(Azamgarh and Cooch-Behar), instructions not being followed strictly by 
cultivators (Cuttack, Cachar and Trichur) and V.L.Ws. not competent enough 
to convey all the technical details (Cuttack and Burdwan). From the fore¬ 
going analysis emerge the following conclusions of a general nature : 

(1) In planning of demonstrations there is not much of coordination at 
present as between the normal departmental officials and the officers dealing 
with the various special schemes. This aspect needs thorough examination 
at different levels so as to minimise the work-load on the field extension staff 
such as A.E.O. and V.L.W. and also to ensuring certain technical standards 
in laying out these. 
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(2) The performance both in planning and implementation is better in the 
package districts and it is worthwhile considering the laying out of ‘composite 
type’ of demonstrations followed in these areas. 

(3) Unless the number and types of demonstrations are reduced to a 
manageable size for a block, effective supervision and follow-up cannot be 
ensured. In this context, it may have to be examined whether agricultural 
officers above the V.L.W. should have some direct responsibility in supervis¬ 
ing certain number of demonstrations besides exercising over-a,ll supervision 
on a sample basis in their jurisdiction. 

(4) Certain facilities and concessions by way of free supply of materials 
etc. are in vogue in most areas. This is necessary particularly when a new 
type of fertiliser is introduced but while choosing cultivator beneficiaries 
under this programme, care should be taken to select fresh persons in the same 
village during each season. 

(5) For the general type of demonstrations conducted through the block 
funds, special schemes etc., there are no proper records maintained for collec¬ 
tion of data on results. Simple proforma should be "designed and prescribed 
wherever it is not in vogue now. This should not result in too much of writ¬ 
ing work to the V.L.W. but if item No. (1) above is adopted there should 
not be too much of such work accruing on this account. 

(6) The results of the demonstrations are being publicised in a variety of 
ways in most areas. There is need for systematising this aspect, as effective 
propagation of results alone can prove rewarding to this programme. Proper 
care in the selection of the plot, cultivator and the close supervision and 
guidance offered in the course of a demonstration, determine the success of 
demonstrations. 



CHAPTER VI 

KNOWLEDGE, USE AND PREFERENCE OF CULTIVATORS 

(1) Introduction and Background Information 

6.1 This Chapter analyses the extent of knowledge and use of chemical 
fertilisers, compost and other local manures by selected • respondents. It 
also examines the knowledge of recommended chemical fertilisers in terms of 
N.P.K. and grades and dozes (applied) for different crops in irrigated and 
unirrigated areas of package and non-package districts. Respondents 
preference for individual items in ‘N’ group as well as the reasons for not 
covering the entire cropped area, are also analysed. 

6.2 It may be pointed out that the package districts are in a more 
advantageous position in regard to irrigation, supply of improved agricultural 
inputs, supply points, strength of extension staff etc. Naturally, it would be 
of some interest to compare the growth of fertiliser used in the package and 
non-package districts by the three distinct groups of owner cultivators, tenant 
cultivators and others. However, due to obvious limitations, this analysis is 
restricted to four crops (paddy, wheat, sugarcane and groundnut) and the 
chemical fertilisers are dealt with in terms of N.P.K and Grades. 

6.3 Before the growth of fertiliser use, knowledge about dozes etc. are 
considered, it would be useful to have an idea of the land holding position, 
land use pattern etc. of the selected respondents. Appendix Table 6:1 dis¬ 
closes the Statewise land holding position of selected respondents in package 
and non-package districts. It has been observed that cultivators in the 
package districts of Punjab had the highest average leased in holding of 
about 2.4 hectares, followed by Kerala. In non-package districts, Mysore 
and Kerala had the largest number of cultivators with leased in land. 

6.4 It may be observed that respondents in non-package districts had 
larger cultivated holding than those in package districts; on an average, the 
selected respondents in package districts had 2.9 hectares of cultivated holding 
while those in non-package districts had 3.3 hectares. Cultivators in Rajas¬ 
than and Punjab had the largest average size of holdings in package district 
while Gujarat and Punjab had this privilege in non-package districts. 

6.5 Land use pattern of selected respondents : Appendix Table 6.2 pre¬ 
sents the State-wise details of land use for four years (1959-60 to 1962-63). 
It may be observed that there was no appreciable degree of elasticity in the 
gross cropped area between the two points of time in both types of districts. 
In non-package districts the percentage of net cropped area irrigated did, 
however, show slight upward trend. The annual addition to the net irrigated 
area was of the order of about 1 % while this remained almost constant at 
64% in the package districts. Slight improvement has been noticed in the 
gross cropped area, of the package districts of Punjab and Andhra and in 
non-package districts of Assam, Gujarat, Rajasthan and Punjab; in other 
States, this change was extremely marginal. Net sown area increased by 
about 14% between the two points of time in the package districts of Punjab. 
In the case of non-package districts Punjab, Mysore, Assam, Madhya Pradesh 
and Rajasthan had indicated some extension in net sown area. 

38 
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6.6 Pattern of cropping of selected respondents : Appendix Table 6,3 
indicates the pattern of cropping adopted by the selected respondents for the 
four important crops in both types of districts during 1962-63. It has been 
noticed that 77% of the respondents in package districts and 64% in non¬ 
package districts had grown paddy on whole or part of their holdings. In 
package districts, the paddy growers raised this crop on about 42% of the 
gross cropped area, of which about 74% was irrigated. These proportions in 
non-package districts were rather low; 22.4% and 51% respectively. The 
bulk of the respondents in the package districts of Andhra, Assam, Bihar.. 
Jammu & Kashmir, Madras, Maharashtra, Orissa, West Bengal, M.P., Mysore, 
Gujarat and Kerala, were paddy growers. This was so in .the case of non¬ 
package districts of Orissa, West Bengal, Madras, Andhra, Assam, Bihar, 
Himachal Pradesh, Kerala, Uttar Pradesh, Mysore and Malmrshtra. In the 
remaining States, paddy does not figure as an important crop. 

6.7 With regard to area, under this crop, package districts of Assam, 
Orissa, Madras, Andhra, Jammu & Kashmir, Madhya Pradesh, Kerala and 
West Bengal reported proportionately high acreage. In non-package districts, 
Madras, West Bengal, Orissa and Assam had the distinction of having the 
highest proportion of gross cropped area of the respondents under paddy. 
Almost all the paddy area, in the package districts of Andhra, Jammu & 
Kashmir, Madras, Mysore and Kerala, was irrigated. 

6.S The next important crop, wheat, had been sown by 27% of the' 
respondents in package districts and 37% in non-package districts. The area 
under this crop formed 10.6% of the gross cropped area of those who raised 
this crop, in package districts and 9.7% in non-package districts. About 
86% of the wheat area in the package and 67% in non-package districts were 
irrigated. In the package districts. States like Bihar, Punjab and Uttar 
Pradesh had the largest proportion of wheat growers among the respondents 
while in non-package districts, Himachal Pradesh, Punjab, Rajasthan and 
Uttar Pradesh had this distinction. In the package districts of Rajasthan. 
U.P. and Punjab, almost the entire wheat area and very high proportions 
in Bihar, was irrigated. This was so in the case of non-package districts of 
Uttar Pradesh, Punjab and Rajasthan also. 

6.9 In the package districts, 18.3% of the respondents and in ncn-package 
districts 16.8% raised sugarcane crop during 1962-63. The acreage under 
this crop formed about 2.3% of the gross cropped area of the cape growers 
in both types of districts, of which 96% in package districts and 88% in 
non-package districts have been irrigated. In the package districts, Punjab 
and in non-package districts, Uttar Pradesh had the largest .proportion of cane 
growers among the respondents. 

6.10 Groundnut has been raised by 8.4% of the respondents in package 
districts and 13.4% in non-package districts. About 3% of the total culti¬ 
vated area of those respondents in package districts and 8.5% in non-package 
districts, were covered by this crop in 1962-63. About 13% of the ground¬ 
nut area in the package districts have been irrigated while it was only 6.3% 
in non-package districts. The intensive development areas of Punjab. 
Gujarat, Mysore, Madras and Orissa had the largest proportion of respondents 
growing this crop. In the case of non-intensive districts, this was so in the 
case of Gujarat and Andhra. With regard to area under this crop in the 
package districts, about 13.2% of the gross cropped area in Punjab a,nd 
10.2% in Gujarat were covered by groundnut. In the non-package districts 
groundnut accounted for 48% of the gross cropped area in Gujarat. 
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(II) Knowledge and use of fertilisers 

6.11 In this section, the progress of acquisition of knowlede and use of 
fertilisers by selected respondents is analysed. On the whole, about 89.5% 
of the sample respondents in the package districts and 86.1% in the non- 
package districts had acquired knowledge of chemical fertilisers upto the end 
of 1962-63. Of them, 68.3% in package areas and 49.8% in non package 
areas had used some type of chemical fertiliser upto that point of time. The 
following table indicates the proportion of respondents who had gained 
knowledge and the proportion of the knowledgeable persons using during the 
five points of time :— 

Table 6.1 

Classification of respondents according to knowledge and use of one or 
more fertilisers over a period of time in package/non-package districts 


Package Districts Non-package Districts 


Period 

No. of 
respon¬ 
dents 
with 
know¬ 
ledge 
upto 
1962-63. 

A 

V 

/o 

knowing 

during 

the 

period 

' r 

°/ 

/o 

using 
of Col. 

3 

No. of 
respon¬ 
dents 
with 
know¬ 
ledge 
upto 
1962-63. 

/o 

knowing 

during 

the 

period 

-1 

0/ 

/° 

using of 
Col. 6. 

1 

2 

3 

4 

5 

6 

7 

1950-51 

& 

Before 

. 1297 

18-7 

67 0 

1979 

6-9 

56-9 

1955-56 


38-1 

60-8 


26-8 

42-6 

1960-61 


91 5 

62-3 

„ 

90-6 

48-9 

1961-62 

• 99 

97 -9 

70 -3 

*5 

96-6 

53 -5 

1962-63 

• 99 

99 -9 

76-4 

>» 

99 -2 

58 -2 


Of the 1297 main sample respondents who had acquired knowledge of che¬ 
mical fertilisers in the intensive areas upto 1962-63, only about 19% knew 
of one or more type of chemical fertilisers, upto the end of 1950-51 and only 
-67% of them had used some type or the other. In non-package districts, 
these accounted for about 7% and 57% respectively. Thus, knowledge as 
well as use of chemical fertiliser was meagre at the commencement of refer¬ 
ence period. Since then, the progress of acquiring knowledge and use gained 
momentum. By the end of 1962-63 almost all the respondents were aware 
of one type or the other of chemical fertiliser although only 76.4% had used 
it some time in the package districts. 

6.12 Not much of variation in the pattern of acquisition of knowledge has 
been noticed in the non-package districts also except in the initial year of the 
reference period. By 1962-63, the proportion of those who were aware of 
chemical fertilisers in these districts almost levelled up with that in the pack¬ 
age districts. But, the proportion of those using was less by 18.2% com¬ 
pared to package areas. Eventually, more cultivator households with know¬ 
ledge from the intensive development areas adopted chemical fertilisers or at 
least tried one or more types. 

6.13 The progress of acquiring knowledge as well as use by respondents 
in different States is presented in Appendix Table No. 6.4. In the package 
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districts of States such as, Andhra Pradesh, Bihar, Japimu & Kashmir, Madras, 
Mysore and Punjab, more than 90% of the respondents who knew about any 
chemical fertiliser, had used some type at some point of time upto 1962-63. 
This was also high in all the other 818,168 except Orissa and Rajasthan. In 
non-package districts, in no State, it was more than 85%; the highest propor¬ 
tion of users hailed from Gujarat, Andhra, Madras, Orissa, Uttar Pradesh 
and Himachal Pradesh in that order. In three States viz. Gujarat, Orissa 
apd Rajasthan, the larger proportion of those with knowledge in the non¬ 
package districts had used chemical fertiliser than in package districts. 

6.14 The level of knowledge attained and use of chemical fertilisers by 
tnree different categories of respondents (owners, tenants and others), may 
be seen from the following table :— 

Table 6.2 

Distribution of reponclents according to knowledge arid use of fertilisers 
in package and non-package districts, by categories upto the end of 

1962-63. 

Package Non-package 

Tvpe of respondents ,-■*-, r-— --, 

O/ 0 / o/ o/ 

/o /o Zo /o 

knowing using knowing using 


1 

2 

3 

4 

5 

Owers . 

99 -9 

78 -5 

99 -3 

60-6 

Tenants . . . . 

100 0 

82-5 

99 -5 

47 1 

Others . . . . 

100 0 

45 -6 

97-7 

38 0 


Between the two types of districts, proportionately larger number of respon¬ 
dents in each category had used chemical fertilisers during 1962-63 in the 
intensive development areas than in the non-package districts; this is more 
pronounced in the case of tenants. By the end of 1962-63, proportionately 
more tenant cultivators in the package districts had used chemical fertilisers 
than the owners. In this respect, those in the category of ‘others’ lag very 
much behind the other two. In non-package districts, however, the owner 
cultivators were ahead of both the other categories; the proportion of users 
among them exceed the ‘tenants’ by 13.5% and ‘others’ by 22.1%. 

6.15 Appendix Table 6.5 gives the progress of acquisition of knowledge 
and use by categories of respondents during different periods of time upto 
the end of 1962-63. It has been indicated that upto the end of agricultural 
year 1950-51 though higher proportions of owner cultivators with knowledge 
had gone in for chemical fertilisers, the proportion of those who had acquir¬ 
ed knowledge did not exceed 20% in package districts and 7% in non¬ 
package districts. More or less the same trend has been noticed for other 
two categories of respondents also in both the types of districts. However, 
the tenant group in the non-package districts indicated lesser proportion of 
users in 1955-56 than in 1950-51 and the same trend continued upto 1962- 
63 when it more or less levelled up. This may presumably be due to the 
faster tempo of acquisition of knowledge as in the initial year it was more 
of spreading knowledge unaccompanied by the necessary resources to pro¬ 
cure these items. 

6.16 Use of N.P.K. and Grades: So far, we have been reviewing the 
acquisition of knowledge and progress of use of chemical fertiliser in general 
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during the reference period upto the end of 1962-63. Data on this acqui¬ 
sition of knowledge and use of the main components of the fertiliser pro¬ 
gramme i.e. N.P.K. and Grades are also available. At this stage, it may 
be observed that the use of potassic fertiliser is very scanty in most of the 
areas and hence it is not covered. Therefore, in Appendix Table 6.6 the 
acquisition of knowledge and the progress achieved in the use Of only N.P. 
and Grades by those who are aware of the fertiliser programme in the two 
types of districts in different States, are presented. The following is the 
summary of that table for the latest year i.e. 1962-63 : 


Table 6.3 

Proportion of Respondents knowing and using S.P. & Grade hv the end 

of 1962-63. 


Type of Fertilisers 


Package 


Non-package 


No. of 
respon¬ 
dents 

O' 

/« 

knowing 

using 

' No. of 
respon¬ 
dents. 

©/ 

/ O 

knowing 

using 

1 

2 

3 

4 

5 

6 

7 

N . 

1297 

98 -9 

72-9 

1979 

97 -2 

51 -3 

P . 

1297 

74-8 

44-9 

1979 

57 -9 

40-4 

Grades 

1297 

28 -9 

62-4 

1979 

19-9 

56 1 


6.17 Nearly, all the respondents in both the package and non-package 
districts were informed of nitrogenous fertiliser by the end of the refer¬ 
ence period. In the non-package districts, only in three States viz. Bihar, 
Mysore and Punjab, all the respondents who knew about chemical fertilisers 
were also aware of the ‘N’ group but this awareness was equally high in 
other States also except in West Bengal and Gujarat. In the package dis¬ 
tricts, about three-fourths of those who had acquired knowledge and in 
non-package districts about half of them had used some type of ‘N’ fertiliser 
upto the end of 1962-63. This was very high in the intensive development 
areas of Andhra, J & K, Punjab, Madras, Bihar and Mysore while it was 
fairly high in States like Kerala, U.P., West Bengal and Maharashtra. In 
non-package districts, more than 70% of the knowledgeable persons in 
Andhra and Orissa and more than half of them in Bihar, Madras, Punjab, 
Rajasthan, Uttar Pradesh and Himachal Pradesh had used it. Eventually, 
in almost all the States, respondents in package districts had gone in for 
‘N’ fertilisers in large numbers except in Orissa and Rajasthan than in non¬ 
package areas. In Rajasthan and Orissa, the number of those using ‘N’ 
fertiliser in the non-package districts was, however, higher than those in 
the package districts. 

6.18 Appendix Table 6.6 also brings out the progress of attaining know¬ 
ledge and adoption over a period of time. In the initial year i.e. before 
1950-51, the knowledge of ‘N’ fertiliser was very limited both in package 
and non-package districts but by 1960-61 almost all respondents in Andhra, 
Bihar, J & K, Kerala and West Bengal knew about it in package districts. 
During the same period, a large majority of them in Andhra, Jammu & 
Kashmir, Bihar and Punjab had afso used it; in Rajasthan, however, in 
spite of awareness on the part of about 80% of those who had acquired 
knowledge only 7.4% used it in package districts. In non-package districts 
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during the same period, the extent of awareness of ‘N’ type of fertiliser 
was more than 90% in Andhra, Bihar, Kerala, Madras, Maharashtra, My¬ 
sore, Orissa, Punjab and Himachal Pradesh. With regard to users among 
them, Orissa had the highest proportion followed by Uttar Pradesh, Andhra 
and Madras. The lowest proportion of users, however, was reported from 
the non-package districts of Gujarat and West Bengal. By the end of 
1960-61, about 91% of the respondents in package districts had acquired 
knowledge and of them 60% had adopted compared to 88% and 
43% in non-package areas. 

6.19 The acquisition of knowledge and the use by different categories 
of respondents may be seen at Appendix Table 6.7. In the initial stages, 
the knowledge of ‘N’ type of fertiliser was very marginal among all the 
three groups in both types of districts. However, between the two types 
of districts, respondents in each category in the package areas were better 
informed than those in non-package districts. By 1960-61, the difference 
in the level of awareness between the different categories of respondents as 
well as the two types of districts, had narrowed down. In the package 
areas, the owner cultivators who were aware of ‘N’ fertiliser exceeded the 
other two categories by about 9%. In the non-package areas, the tenants 
had an edge over the owners by about 4% and over ‘others’ by 8%. The 
proportion using among them in the same period disclosed very little dif¬ 
ference between the owners and tenants in package districts whereas in the 
non-package districts, it was about 16%. But, the category of ‘others’ 
in the package districts lagged very much behind whereas in non-package 
areas this difference between the tenants and others was hardly perceptible. 
In the case of non-package areas, the tenant cultivators had ^marginal lead 
over ‘owners’ and ‘others’ in the acquisition of knowledge. In spite of all 
those in the group of ‘others’ being informed of ‘N’ fertiliser by 1962-63, 
only less than 50% of them had used it by then whereas about three-fourths 
of the other two categories had used it in the package districts. In the non¬ 
package districts, although 97% of those from the category of ‘others’ 
were aware of the programme, only half of them had used it upto the end 
of the reference period. It, thus, would appear that in the package districts, 
there was hardly any perceptible difference in the level of users between 
the tenants and owners. In the non-package districts, the owners had a 
lead of about 12% over tenants. 

6.20 Phosphalic Fertiliser : Next to ‘N’ fertilisers, the most popular is 
the phosphatic group. By 1962-63, about three-fourths of those who had 
acquired knowledge about any chemical fertiliser in the package areas and. 
about 58% in the non-package districts, were also aware of phosphates 
(see Table 6.3 above). By the same period, about less than half in the 
intensive areas and two-fifths in the non-package districts had used one type 
of phosphate or the other. However, it may be noted that this type of 
fertiliser caught the imagination of the cultivators in a sizeable degree only 
by 1960-61. Appendix Table 6.7 also indicates' the State-wise variation 
between package and non-package districts in the level of knowledge as 
well as use of ‘P’ fertiliser over a period of time. It has been observed 
that in six States (Maharashtra, Mysore, Madhya Pradesh, Kerala, Andhra 
and Bihar) over 90% of those who had knowledge of any fertiliser, were 
aware of phosphates 'also in the package districts. Over three-fourths of the 
respondents in the non-package districts of Gujarat, Bihar, M.P., Andhra, 
Maharashtra and Orissa, knew about it. In the case of States like Punjab 
L9PC/68—4 
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Rajasthan, West Bengal, Uttar Pradesh and Himachal Pradesh, the pro¬ 
portion of respondents with knowledge of ‘P’ was less than 30%. Gujarat, 
Bihar and Mysore lead in the proportion of users during the same period 
in non-package districts. Between the two types of districts it has been 
observed that in Kerala and Maharashtra, larger proportion of knowledge¬ 
able respondents had used ‘P’ fertilisers in non-package districts than in 
package areas. 

6.21 Among the three categories of respondents, though initially the 
group of ‘others’ had a slight lead over ‘owners’ and ‘tenants’ in awareness 
of ‘P’ fertiliser in package districts, the users among the group of ‘owners’ 
far out numbered both tenants and others. The awareness as well as 
adoption in both types of districts among all categories of respondents till 
the end of 1960-61 was very low. By this period, however, ‘P’ also hecame 
increasingly popular and in package districts 61% of owner cultivators, 40% 
of tenants and 54% of others were aware of it. The users among the owners 
were not commensurate with the level of awareness though they had a lead 
over the other two categories. In non-package districts also, more or less 
the same trend was discemable. By the end of 1962-63, over 78% of 
the owner cultivators in package districts and 59% in non-package districts 
were aware of ‘P’ and of them 47% and 42% respectively had used some 
type of ‘P’ fertiliser. 

6.22 Fertiliser Grades : Compared to ‘N’ and ‘P’ fertilisers. Grades were 
also less known to the respondents in both types of districts. Even at the 
end of the reference period, awareness extended hardly to 29% in pack¬ 
age districts and about 20% in non-package districts. Upto 1960-61, the 
proportion knowing fertiliser grades was extremely low. But by 1960-61, 
grades also began to catch up and during that period about 22% in pack¬ 
age areas and 16% in non-package districts came to know of them. By 
that year, over half of those who were aware in package areas and 46% 
in non-package districts had used one type of grades or other. By 1962-63, 
the situation had further improved in both types of districts. 

6.23 Appendix Table 6.6 indicates the level of knowledge attained and 
used by the respondents in different States over a period of time for 
Grades also. In the package districts, only in four States (Andhra, Bihar, 
Kerala and West Bengal) some sizeable proportion of knowledgeable res¬ 
pondents could be noticed whereas in the non-package districts this was so 
in Madras, Kerala, West Bengal, Mysore and Uttar Pradesh. None of the 
selected cultivators in the package districts of six States (J & K), M.P., 
Maharashtra, Orissa, Punjab and Rajasthan) and in the non-package dis¬ 
tricts of five States (Madhya Pradesh, Orissa, Punjab, Rajasthan and Hima¬ 
chal Pradesh) was aware of fertiliser grades. In the remaining States, this 
awareness was extremely limited. 

6.24 Among the three categories of respondents, owner cultivators were 
the least informed of fertiliser grades upto the end of 1960-61 in package 
districts. During the same period, the users among them formed 60% 
while among the tenants and others it was about 39% and 36% respectively. 
In the non-package districts, about 18% of the group of others was inform¬ 
ed of fertiliser grades while only 15% each of owners and tenants knew 
about it. By the end of 1962-63, proportionately more owner cultivators 
had gone in for fertiliser grades in both types of districts than the other two 
categories. 
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•III. Crop-wise use of Fertilisers 

6-25 Users of different types of chemical fertilisers and manures in 1962- 
63 on four crops : Some data on the use of different types of chemical 
fertilisers and manures for the four crops are also available. The follow¬ 
ing table indicates the position in 1962-63 in the two types of districts :— 


Table 6.4 

Proportion of users of different types of chemical fertilisers and 
manures in 1962-63 on important crops. 


Crops 

Type of 
district 


Proportion using. * 


Nitro¬ 

genous 

ferti¬ 

lisers. 

Phos- 

phatic 

ferti¬ 

lisers. 

Fertili- F.Y.M./ 
zer compost. 

Grades 

G. 

Manure 

1 

2 

3 

4 

5 

6 

7 

Paddy. 

P 

91 -2 

43-8 

16-4 

91 -2 

1 -8 


NP 

84 -7 

27 -5 

20 -9 

84 -4 

0-5 


Total 

88 '5 

37-1 

18-2 

87 -3 

1 1 

Wheat 

. P 

97-0 

20-7 

6-5 

97 -4 

L 


NP 

73-5 

26-4 

9-0 

95-7 

1-7 


Total 

87-2 

23-1 

7-5 

95-9 

1-5 

Sugarcane . 

. P 

93-2 

33-8 

16-9 

87-5 



NP 

95-1 

11-6 

5-8 

96-8 



Total 

94-1 

23-5 

11-7 

95-7 


Groundnut . 

. P 

92‘5 

11-1 


10Q-0 



NP 

16-6 

86-3 

3-6 

97-0 



Total 

38-7 

64-5 

2-1 

97-8 



*Co!s. 3, 4 and 5 as proportion to users of any chemical fertiliser and cols. 6 and 7 
to users of any manure. 


'It may be pointed out that the users of different types of fertilisers and 
•different types of manures are not mutually exclusive. It has been noticed 
that in the package districts, more than 90% of respondents applying any 
■fertiliser to the four crops viz. paddy, wheat, sugarcane and groundnut, had 
treated their crop areas with ‘N’ type. In the non-package districts also 
large number of them had applied ‘N’ fertilisers to these crops except in the 
case of groundnut. Compare to the use of ‘N’, the users of phosphates and 
grades are proportionately very much low. With regard to the use of phos¬ 
phates, about 44% of those who had applied any fertiliser to paddy in the 
package areas had used some types while in non-package districts it was 
low at about 27%. For sugarcane, this proportion in package districts 
was about 34% while in non-package districts it accounted for about 
12% only. On the contrary, of the groundnut growers who had used any 
fertiliser in the non-package districts, 86% had used phosphates while this 
proportion in package districts was only 11%. As indicated earlier, grades 
did not figure to any appreciable extent in the use of fertilisers. Of the 
paddy growers using any fertiliser in the non-package districts, 21% had 
used fertiliser grades while in the package districts this proportion was less 
by about 5%. In the case of sugarcane, about 17% of the users of fertili¬ 
sers applied grades to their crops in package districts while users in non- 
’package districts were less by about 11 % than in package districts. 
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6.26 F.Y.M./Compost has been widely used by the growers of these four 
crops in both types of districts. The least in this respect had been in the 
case, of paddy growers in the non-package districts and the sugarcane gro¬ 
wers in package districts, presumably because more and more cultivators 
had gone in for chemical fertilisers. The proportion using green manure to 
these four crops were extremely limited and, therefore, merits no com¬ 
ments. 

6.27 Use of fertilisers/manures exclusively or in combination on three 
important crops grown by the respondents : Data on the exclusive use of 
fertilisers, in combination with manures and manures only, were collected 
for three important crops grown by the respondents. The persons for whom 
the particular crop is relevant have been decided on the basis of its economic 
importance to the cultivator. Cultivators apply on part of the crop area 
only fertilisers, both fertilisers and manures, manures only and no manure 
or fertiliser on certain other parts. Appendix Table 6.8 presents data ac¬ 
cording to the use of fertilisers on the four selected crops over a period of 
time in the package and non-package districts, while statewise details for 
1962-63 are available in Appendix Table 6.9. 

6.28 Paddy : Over the period, the proportion of those who had applied 
exclusively fertilisers on part of their irrigated paddy lands increased by 
about 6% in package districts, compared to 3% in non-package areas. 
The proportion of those using both fertilisers and manures was higher in 
the package districts than in the non-package districts, especially during the 
two latter years. But, those applying manures only on some of their crop 
area were larger in number in the non-package districts. A significant fea¬ 
ture of this analysis is that the users of manures only in the package districts 
for irrigated paddy crop declined from 67% in 1959-60 to 45% in 1962- 
63. In the case "of unirrigated paddy, users of chemical fertilisers exclu¬ 
sively as well as those using in combination with manures, were limited in 
both types of districts. It is also clear that the bulk of respondents applied 
manures on some of the areas under unirrigated paddy during all the four 
years in package districts while in the non-package areas, though manure 
use was quite high, paddy growers in unirrigated fields had not applied even 
manures. 

6.29 Between the States large proportions of irrigated paddy growers in 
package districts of Andhra and Kerala had used only chemical fertilisers. 
In the non-package areas, the highest proportion of respondents using che¬ 
mical fertilisers only had been from U.P. and Punjab (about 30%) while 
in Madras, it was only 17%. During 1962-63, on an average, 65% of 
respondents growing irrigated paddy in package areas applied both fertilisers 
and manures to some of their plots compared to about 40% in non-pack¬ 
age districts. The highest proportion of those applying this combination 
belonged to the package districts of Madras, Mysore, Bihar and Andhra; 
it was also high in similar districts of Kerala, Jammu & Kashmir and Guja¬ 
rat. In non-package districts, larger proportion of paddy growers report¬ 
ing the use of this combination hailed from Andhra. In three other States 
viz. Punjab, Rajasthan and Himachal Pradesh, it was less than 6%. 

6.30 The proportion of those who applied manures only on some of 
their irrigated paddy areas was the highest in package districts of Orissa, 
Madhya Pradesh, Maharashtra, Jammu & Kashmir, West Bengal and Uttar 
Pradesh. In non-package districts this was highest in Kerala, Orissa and 
Bihar; it was also high in Andhra, Madhva Pradesh and Mysore, 
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6.31 With regard to unirrigated paddy, only three States have reported 
that in package districts some areas had heen treated tvith chemical fertili¬ 
sers ouly and of them the highest proportion has been from Kerala where 
paddy is predominantly a rainfed crop. The application of chemical ferti¬ 
lisers only on urtirrigated paddy in non-package areas has been mainly men¬ 
tioned from Bihar and Himachal Pradesh. Among those who had applied 
both manures and fertilisers on some of their unirrigated paddy crops, large 
proportions were from the intensive development areas of Kerala, Maha¬ 
rashtra, Bihar and Gujarat; in the case of other States, it was less than 20%. 
In non-package districts, such use had been the highest in Kerala (23.6%) 
followed by Madhya Pradesh (12.8%). In Maharashtra, Orissa, M.P., 
Assam and Bihar, proportionately more respondents had unirrigated paddy 
areas treated with manures only in the package districts than in non-package 
areas. 


6.32 Wheat (Irrigated): In the package districts, the proportion of those 
who had used chemical fertilisers on wheat was larger than in the non¬ 
package areas. In 1959-60 about 23% of respondents in the package areas 
had applied chemical fertilisers only on some of their irrigated wheat plots. 
Over the period, the number of exclusive fertiliser users increased in both 
types of districts. The proportion of respondents using both fertilisers and 
manures on some of their plots under wheat was marginal in both types of 
districts. Though initially the number of users of manures only on wheat 
crop was also equal in both types of districts, by 1962-63, their number 
declined in package districts while in non-package areas the position remain¬ 
ed more or less the same. 

6.33 Among the wheat growing States, Bihar had the largest proportion 
of respondents using fertilisers only, followed by Punjab in the package 
districts. In non-package districts, the highest proportions using fertilisers 
only were, in U.P. and Rajasthan. The proportion of respondents applying 
fertilisers with manures formed about 13% on an average in the package 
areas. This has been mainly reported from West Bengal, Punjab, Rajas¬ 
than and Uttar Pradesh. In the non-package districts, the maximum num¬ 
bers applying this combination were from Gujarat, Uttar Pradesh and Rajas¬ 
than. 

6-34 Sugarcane : The application of fertilisers only on sugarcane crop 
was not very popular in any type of districts. The proportion of those using 
only fertilisers in the non-package areas suffered a decline over the period 
of time while in package districts it increased by 4%. Larger number of 
respondents in package districts have shown preference for the combined 
application of fertilisers and manures while in the other type of districts, 
the preference appeared to be more for manures only. It would probably 
be true to say that non-package districts suffered more from the constrain 
of non-availability of fertilisers than package districts. Thus, for example, 
in 1962-63 when about 67% of the sugarcane growers treated some of 
their plots with chemical fertilisers and manures in package districts, the 
same accounted for about 33% only in non-package districts. In contrast, 
about two-thirds of respondents in the non-package districts treated their 
sugarcane plots with manures only while one out of seven did so in the pack¬ 
age districts. 

6.35 Among the States, the package districts of Andhra, Bihar and 
Uttar Pradesh had the largest number of respondents using only fertilisers 
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for this crop. In the case of non-package areas, it was only in Mysore 
and proportion was high. The number of respondents applying both ferti¬ 
lisers and manures in the package districts was larger in West Bengal, 
Punjab, Mysore, Kerala, Gujarat and Bihar than in other States. In non¬ 
package areas Mysore again leads to others in this respect. The total number 
of respondents using manures only on their sugarcane crop was not large 
in the package districts of any of the States but in the case of non-pack¬ 
age areas high proportions were from Punjab, Rajasthan, Uttar Pradesh and 
Andhra Pradesh. 

6.36 Groundnut : In 1959-60, about 40% of the respondents growing 
groundnut had applied chemical fertilisers only in the package areas while 
in other areas their proportion was negligible. By 1961-62, more than 
half the respondents used fertilisers exclusively in package districts while in 
non-package districts it had not even reached one-tenth of them. The 
combined use of both fertilisers and manures did not appear to be of import¬ 
ance in both types of districts during this period. As the crop being 
mainly unirrigated, exclusive application of manures seemed to be the domi¬ 
nant practice in both types of districts. From Appendix Table 6.9 it appears 
that larger number of respondents from the package district of Punjab used 
fertilisers only for this crop; this distinction in non-package districts goes 
to Madhya Pradesh. All those who had applied both manures and fertili¬ 
sers hailed from the package districts of Gujarat while such use in non- 
package districts of Mysore, Andhra, Gujarat, Madhya Pradesh and Maha¬ 
rashtra was a little over one-tenth of the growers of this crop. It is also 
seen from the same tahle that the majority of manure users for this crop 
belonged to the intensive development districts of Gujarat and Orissa while 
the highest proportion of such users in the non-intensive areas was from 
Madhya Pradesh, Madras, Gujarat and Orissa. 

6.37 Proportionate area treated with fertilisers and/or manures : While 
the number knowing/using fertilisers and manures indicated so fa,r is useful, 
an analysis of area treated with these inputs would also be significant. An 
attempt is made to present crop-wise area analysis for the same reference 
period as in the previous sections in Appendix Table 6.10. It has been 
observed that proportion of irrigated paddy area treated with only chemical 
fertilisers was almost constant around 10% in package areas and 8% in non¬ 
package areas throughout the period. Use of fertilisers exclusively for 
unirrigated paddy was not significant in both types of district. Larger pro¬ 
portions of irrigated area under paddy in both types of 
districts were treated with both fertilisers and manures during the same 
time. The area so treated under unirrigated paddy also registered an in¬ 
crease of about 4% in package districts while in the other type of districts 
it remained almost stationary. 

6.38 In the package districts of Kerala and Andhra, irrigated paddy area 
was mainly treated with fertilisers only (see Appendix Table 6.11) while in 
the remaining States such area was not significant. In non-package districts 
of Rajasthan, Uttar Pradesh, Bihar and Punjab, though proportionately 
larger areas were treated only with fertilisers, such irrigated paddy area 
was very much limited. The use of both fertilisers and manures on irri¬ 
gated paddy in intensive development areas was high in Bihar, Gujarat, 
Mysore, Madras and Kerala while this was so in the non-package districts of 
Andhra, Madras and Mysore, The entire unirrigated paddy area in non¬ 
package districts of Madras was so treated while in the remaining States it 
was insignificant. 



6.39. This analysis shows that the larger proportions of area under irri¬ 
gated wheat was either treated exclusively with fertilisers or with manures 
than with both. In the package districts, however, more area under this 
crop was covered with chemical fertilisers; it registered a definite improve¬ 
ment between 1959-60 and 1962-63. In the non-package districts also 
there was some marginal improvement during the same period. The area 
treated by manures only, however, declined by about 8% in the package 
districts while in the non-package areas it remained constant. The highest 
proportion of area under wheat treated with fertilisers only was in the 
package districts of Bihar and Punjab and the lowest in Rajasthan. The 
package districts of Punjab and Rajasthan showed proportionately larger 
areas treated with both fertilisers and manures while this was so in the 
non-package district of Gujarat. Significantly, in the package districts of 
Rajasthan, exclusively application of manures was as high as 85% of the 
area. 

6.40 In both types of districts, exclusive application of fertilisers on 
sugarcane does not seem to be popular to the growers. Even in 1962-63, 
the area so treated covered about one-fourth of the sugarcane area in pack¬ 
age districts and 10% in non-package districts. On the contrary, the area 
treated both with fertilisers and manures was quite high in both types of 
districts during all the four years. In the non-package districts, though 
some growth was registered in this respect, yet it was not so perceptible as 
in the package districts. 

6.41 It is significant that larger area under groundnut crop was treated 
only with fertilisers in the intensive development areas. Proportionately, lar¬ 
ger area was treated with manures only rather than with fertilisers or in 
combination in non-package districts. Between the States, nearly 80% of 
the area in the package districts under this crop had been treated with 
fertilisers only in Punjab. The combined use of fertilisers and manures was 
not significant in any of the States though considerable area had been treated 
with manures only in the non-package districts of Madras and Madhya 
Pradesh. 

6.42 Per hectare use of TV” fertiliser : The area under different crops 
treated with ‘N’ fertiliser and doses per hectare applied, are presented 
statewise for four years for four important crops in Appendix Table 6.12. 
The following is an abstract of the same:— 

Table 6.5 


Area under different crops treated with ‘N’ fertilisers upto 1962-63 and 
the quantity per hectare applied in package arid non-package districts 


Year 

Type 

of 

Distt. 

Paddy 

Wheat 

Sugarcane 

Groundnut 

Area 

treated 

Dose 

per 

hec¬ 

tare 

Area 

treated 

Dose 

per 

hec¬ 

tare 

( 

Area 

treated 

Dose 

per 

hec¬ 

tare 

Area 

trea¬ 

ted 

Dose 

per 

hec¬ 

tare. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1959-60 

P 

656-4 

16-3 

107-3 

24-7 

38-5 

108-3 

51-9 

19-9 


NP 

300-2 

23-8 

42-5 

13-2 

78-1 

35-8 

4-5 

11-5 

1960-61 

P 

850-7 

16-9 

115-4 

20-9 

46-7 

99-5 

51-4 

21-7 


NP 

374-5 

22-4 

58-4 

16-2 

85-6 

36-0 

7-3 

23-9 

1961-62 

P 

1,003-8 

19-2 

173-7 

22-0 

53-9 

102-5 

63-4 

26-5 


NP 

438-1 

26-3 

69-5 

17-1 

84-0 

34-8 

11-6 

53-4 

1962-63 

P 

984-5 

19-2 

261-1 

20-5 

96-9 

76-5 

69-6 

19-1 


NP 

440-4 

22-3 

100-3 

13-9 

90-4 

35-2 

13-6 

48-6 
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Between the two points of time about 50% more of paddy area have been 
treated with various types of ‘N’ fertilisers in package districts and 47% 
more in non-package districts. The doses applied per hectare In the pack¬ 
age districts seemed to be lower than the same in non-package districts. 
Statewise it has been observed that in 1962-63 in package districts of Uttar 
Pradesh and West Bengal and in the non-package districts of Orissa and 
Uttar Pradesh, on an average, the paddy growers applied less than 10 Kgs. 
per hectare. Users in the package districts of Jammu & Kashmir, Orissa 
and Gujarat used more than 30' Kgs. of ‘N’ per hectare on paddy crops; 
Gujarat led with 49 Kgs. In non-package districts, the highest per hectare 
use was in Rajasthan. 

6.43 During 1959-60, large dose of about 25 Kgs. of ‘N’ per hectare 
of wheat area was used in the package districts which later on came down 
to 21 Kgs. per hectare. In non-package areas', the doses applied were much 
less during the same period. However, this went up during the next two 
years but declined to 14 Kgs. in 1962-63. Evidently, there is no particular 
trend thrown up in the application of ‘N’ fertiliser to wheat crop. On the 
contrary, the availability appeared to be the main impetus in the use of 
higher doses. From the Appendix Table 6.12 it is clear that the respon¬ 
dents from the package districts of Bihar and Punjab applied the highest 
per hectare dose of ‘N’ while this was so in the non-package districts of 
Madhya Pradesh and Rajasthan. 

6.44 Comparatively higher doses of ‘N’ fertilisers have been applied to 
the sugarcane crop during each of the four years in the intensive develop¬ 
ment areas than in the other type of districts. In the non-package areas, 
these doses remained almost constant at 35 Kgs. per hectare during all the 
four years, while between the two points of time it registered a fall in 
package areas from 108 Kgs. to 77 Kgs. The highest per hectare dose of 
‘N’ to sugarcane was in Mysore and Andhra during 1962-63. In non-pack¬ 
age districts, this was so in Mysore and Punjab. 

6.45 In the case of groundnut also, it may be observed that the quan¬ 
tity applied per hectare in package districts was higher than in the non¬ 
package areas during the earlier years but later the position was reversed. 
During 1961-62, the quantity of ‘N’ per hectare used in non-package areas 
was more than double the quantity used by respondents in package areas 
and in 1962-63 it was more than 2.5 times. 

6.46 The quantity of ‘N’ fertilisers used by the respondents when they 
commenced using it and the quantity used by them in 1962-63, may be 
seen from the following table :— 


Table 6.6 

The quantity of ‘ N ’ fertilisers used by respondents when first adopted and 
growth in the quantity used by them in 1962-63 


Period 


Package 



Non-package 


No. 

Quantity 
at first 
use (Kgs). 

O/ 

/O 

increase in 
1962-63. 

No. 

Quantity 
at first 
use (Kgs). 

" \ 
O/ 

increase in 
1962-63. 

1 

2 

3 

4 

5 

6 

7 

1950-51 or 
bsfore 

137 

27,540-0 

144-8 

70 

9,004-1 

86-5 

1951-52 to 
1955-56 

111 

14,675-1 

210-4 

100 

11,147-1 

85-4 

1956-57 to 
1960-61 

346 

32,692-1 

152-4 

360 

33,914-S 

27-3 
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ie increase in the use of ‘N’ fertilisers in package districts was to the 
tent 145% in the case of the first group. Those who came to adopt 
tween 1951-52 and 1955-56 used more than thrice the quanity in 1962- 
i. In the non-package areas, the number of adopters a? well as the 
lantity used has been low in the initial stages. However, there was some 
crease in the quantity used by them in 1962-63 (86%). As in the case of 
ickage areas, the number of adopters of \N’ fertilisers during the third 
uiod was substantially higher in the non-package districts also. But, in 
>62-63, they used only 27% more of ‘N’ than the quantity used by them 
the commencement of their adoption. Thus, it would appear that the 
crease in the quantity used was not commensurate with the proportionate 
crease in the number of persons using during that period. Between the 
■o types of districts, the growth in the use of ‘N’ fertilisers in the pack- 
:c districts was significantly high. 

6.47 Variations in the use of ‘N’ fertilisers by different categories of 
spondents : Variations in the use of ‘N’ fertilisers in the two types of 
stricts by the three categories of respondents may he seen at Appendix 
xble 6.13. The following table shows the proportionate increase in the 
tanity of ‘N’ used by these categories during the three time periods :— 

Table 6.7 

Growth in the use of ‘N’ fertilisers by different categories of respondents 
adopting in different periods of time. 


Percentage increase in the quantity used in 1062-63 

\riod of 1st use. ---------— 

Package districts Non-package districts 




Owners 

Tenants 

Others 

Owners 

Tenants 

Others 

1 


2 

w 

4 

5 

6 

7 

.. 1951-52 
before 

and 

135-9 

432-1 

212-7 

111-7 

f—98-8 

Nil 

1951-52 

1955-56 

to 

212-3 

246-2 

(—)76-2 

79-1 

245-3 

170-7 

1. 1956-57 
1960-61 

to 

153-7 

62-8 

318-9 

27-9 

44-8 

(->11-4 


vners cultivations in both types of districts have used more of ‘N’ in 
'62-63 irrespective of the period at which they started adoption. In the 
se of tenant cultivators, those who started using in 1950-51 used about 
e times more in 1962-63 while there was a decline of about 9% in the 
sc of their counterparts in non-package districts. Users from the eate¬ 
ry of ‘others’ who had initially applied ‘N’ fertilisers during the second 
riod in package areas reported about 76% less in 1962-63" while those 
non-package districts, increased the quantity by 171%. In the case of 
rants, the maximum increase in the quantity used, had been by those who 
tially adopted it during the first period in package districts and those in 
2 second period in the non-package districts. 

6.48 Use of chemical fertilisers .in combination with compost/FYM 
d/or green manures : At the respondent level data were collected re- 
rding the use of (a) chemical fertilisers with compost/FYM, (b) chcmi- 
I fertilisers with green manures, and (c) chemical fertilisers, compost/ 
fM and green manures on different crops by them and the area so treated. 
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The following table is a summary of such use in both types of districts 
for three main crops; the State-wise details of which are available in Appen¬ 
dix Table 6.14. 


Table 6.8 

Distribution of respondents and area of different crops treated with 
different combinations of manures with chemical fertilisers. 


Paddy-Irriga- Paddy-Unirriga- 

ted ted Wheat Sugarcane 


Items 

Pack¬ 

age. 

-> 

Non- 

Pack¬ 

age. 

Pack¬ 

age. 

Non- 

pack¬ 

age. 

Pack 

age. 

- , 

Non- 

pack¬ 

age. 

Pack¬ 

age. 

-A___^ 

Non¬ 

pack¬ 

age. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

1. No. of rele¬ 
vant respon¬ 
dents . 

790 

712 

410 

743 

281 

522 

154 

279 

2 . Crop area 

(Hectares) 

1,513-0 

1,003 -9 

516-3 

799 -6 

481 -8 

497 -2 

76 -9 

166-6 

Use of ferti¬ 
lisers & com¬ 
post/FYM % 
using . 

57-3 

39-3 

16-8 

8-0 

13 -8 

8 -0 

65 -5 

32-6 

% area trea¬ 
ted . 

65 1 

58 -0 

18-7 

7-0 

15-5 

8-6 

59 -4 

50-2 

4. Use of ferti¬ 
lisers & Green 
manures. % using 26-2 

8-0 

2-1 

1-4 

0-7 

1 -3 

1 -9 

0-3 

% Area trea- 

ted . 

28 -6 

15-8 

5-0 

1 -7 

0-4 

1 -1 

2-8 

1 -0 

5. Use of ferti¬ 
lisers with 
Compost/ 

FYM & Green 
manure % 
using . 

35-5 

17-2 

6 8 

3 -7 

11 -0 

5 -1 

18-1 

20-7 

Area trea- . _ 

ted 

38 -3 

27-3 

9-7 

3-0 

33-4 

4-5 

23 -9 

31 -U 


The number of respondents and the area treated with different combina¬ 
tions arc not mutually exclusive. Among the growers of irrigated paddy, 
57% in package districts and 39% in non-package districts applied chemi¬ 
cal fertilisers and compost/FYM to 65% and 58% respectively of their 
cropped area. About one-fourth of the growers of this crop in package 
districts applied chemical fertilisers and green manures on 29% of their 
cropped area. A little over one-third of the cultivators of irrigated paddy 
again in package districts applied the tripple combination of chemical ferti¬ 
lizers, compost/FYM and green manure on 38% of their cropped area. 
In non-package districts, this was, however, not so marked. Among the 
different patterns of fertilisers, it may be mentioned that the combination 
of chemical fertilisers with green manure appears to be less popular. Bet¬ 
ween the two types of districts, the non-package areas lagged very much 
behind the intensive development areas in the application of any one of 
those combinations both in respect of users and the areas covered. 
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6.49 The use of any of the three combinations was comparatively less 
popular among the unirrigated paddy growers in both types of districts 
presumably because any pattern of manuring with chemical fertilisers as 
one of the components, presupposed assured irrigation. In package dis¬ 
tricts, only 17% of the crop growers applied chemical fertilisers and com- 
post/FYM on 19% of their unirrigated paddy while in non-package districts, 
these proportions accounted for 8% and 7% respectively. The use of double 
and tripple combination of fertilisers and manures was negligible in both 
types of districts in terms of users and area. 

6.50 For irrigated wheat, the combined use of fertilisers and compost/ 
FYM seemed to be more popular than the others. Treatment of wheat area 
with chemical fertilisers and green manure is practically non-existent in 
both types of districts, but the users as well as area under the combination 
of all "the three items also seem to be attractive. On the whole, it can be 
stated that application of green manures with fertilisers have not made 
much headway for this crop. 

6.51 A large bulk of sugarcane growers in package districts had treated 
about 60% of their cropped area with chemical fertilisers and compost/ 
FYM during 1962-63. In non-package areas, this proportion formed only 
at one-third of the cane-growers and half of their area under this crop. Less 
than one-fifth of the sugarcane growers in package districts also reported 
to have used all the tripple combination. In this respect, non-package 
districts indicated a larger proportion of both users and area. 

IV, Cultivators’ preferences between organic manure and chemical fertilisers 

for their important crops. 

6.52 In the household enquiry, the cultivators preferences between orga 
nic manure and chemical fertilisers for their important crops were also as¬ 
certained. The table below presents the preference indicated for four impor¬ 
tant crops. 


Table 6.9 

Distribution of respondents according to their preference between chemi¬ 
cal fertilisers and organic manures. 


Crop 

Type of 
District. 

Relevant 

respon¬ 

dents. 

No. and proportion (to col. 3) 
of respondents preferring. 

Chemical 

fertilisers 

Organic 

manure 

Both/ 

Can’t 

specify 

1 

2 

3 

4 

5 

6 

Paddv. 

. P 

792 

3-6 

74-4 

22-0 

(Irrigated) 

. NP 

785 

8-7 

77-2 

14-1 

Paddy. 






(unirrigated) 

. P 

241 

2-1 

69-7 

28-2 


NP 

633 

14-4 

70-6 

15-0 

Wheat 

. P 

329 

2-4 

93-9 

3-7 


NP 

592 

12-2 

87-0 

0-7 

Sugarcane . 

. P 

260 

8-1 

65-8 

26 -X 


NP 

309 

5-8 

91-9 

2-3 

Groundnut 






(Unirrigated) . 

. P 

64 

32-8 

42-2 

25-0 


NP 

191 

8'9 

85-3 

5-8 
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In the package districts, only a small fraction of growers of irrigated paddy 
■desired to use exclusively chemical fertilisers for their crop while in non¬ 
package areas this proportion was more than double that of the package. A 
large hulk of them preferred organic manure in both types of districts and 
the remaining could not make up their minds to express a clear preference 
or mentioned both. Of those who preferred chemical fertilisers only for 
their irrigated paddy crops in package districts, the highest proportions were 
from J & K and Kerala, (see Appendix Table 6.15). In this respect, Bihar 
had the highest proportion followed by Mysore and Andhra in non-package 
districts. Almost all irrigated paddy growers in the package districts of 
Uttar Pradesh, Bihar, Madras, M.P. and Maharashtra have shown then- 
preference for organic manure; this is also preferred by more than 50% 
in Mysore, Orissa and West Bengal. In the case of non-package districts, 
Rajasthan, Himachal Pradesh, Uttar Pradesh, Punjab, Orissa and Madhya 
Pradesh have shown preferences in a big way for organic manures. This 
proportion was, also high in similar districts of Andh'fa, Kerala, Mysore 
and Madras. 

6.53 Only a very negligible number of unirrigated paddy growers in 
package districts had expressed a desire to use chemical fertilisers to then- 
crop but this proportion was about 14% in non-package districts. The 
main concentrations of those who preferred this in the non-package areas 
were noticed in Bihar and Madhya Pradesh. On the other hand, 70% of 
the unirrigated paddy growers in both types’ of districts preferred organic 
manure. 

6.54 As in the case of paddy, the bulk of wheat growers in both types 
of districts preferred to apply organic manure to their crops. Those who 
preferred exclusively chemical fertilisers were larger in proportion in the 
non-package areas than in the intensive development areas. Among those 
who preferred to apply organic manure to their wheat crops were high pro¬ 
portions from the package areas of Punjab, Bihar, Rajasthan and Uttar Pra¬ 
desh and from the non-package areas of Punjab, Rajasthan. Uttar Pradesh 
and Himachal Pradesh. 

6.55 Proportions of cane growers desiring to apply chemical fertilisers 
only constituted 8% in the intensive development areas and 6% in non¬ 
package districts while a large bulk of the cultivators of both areas prefer¬ 
red organic manure only. The preferences to use fertilisers only were ex¬ 
pressed largely by respondents of the package districts of Uttar Pradesh 
and Kerala and from Mysore in the case of non-package areas. Almost all 
the growers in the package areas of Punjab and Uttar Pradesh preferred 
only organic manure. Similar preference was expressed by those from 
Andhra Pradesh, Uttar Pradesh, and Rajasthan in the case of non-package 
districts. 

6.56 Proportionately, larger number of groundnut cultivators in the in¬ 
tensive development areas desired to use chemical fertilisers for their ground¬ 
nut crop than those from the non-package districts. Consequently, the 
proportion desiring to use organic manure was lower in the package dis¬ 
tricts than: in the non-package districts. Most of those who preferred che¬ 
mical fertilisers for this crop in package areas hailed from Punjab while in 
non-package areas in no State their proportion was high. In both types 
of districts, respondents' preferring organic manures exclusively were quite 
'high in Andhra Pradesh. Gujarat, Maharashtra and Madhya Pradesh. 
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6.57 Preference for various types of ‘N’ fertilisers : Data were also col¬ 
lected regarding the different types of ‘N’ fertilisers preferred by those who 
had indicated a definite choice for ‘N\ The following is an abstract for the 
cultivators preferences for four crops : 


Table 6.10 

Distribution of respondents according to their preferences for 
various types of ‘N’ fertilisers for important crops. 


Crops 

Type of 
Districts 

No. 

preferring 

‘N’ 

fertilisers. 

Proportion (to ccl. 

preferring by 

3) of n 
types. 

espondents 

A.S. 

A.S.N. 

C.A.N. 

Urea 

1 

2 

. 3 

4 

5 

6 

7 

Paddy. 

. P 

584 

79-4 

0-5 

6-7 

13-2 

(Irrigated! 

. NP 

530 

76-6 

0-6 

4-7 

.18-1 

Paddy 

P 

8S 

93'2 

4-5 

Nil 

2-3 

(Unirrigated) 

. NP 

320 

89- 1 

0-9 

5-3 

4-7 

Wheat 

. P 

150 

84-0 

N'l 

16-0 

Nil 


NP 

326 

66-8 

0-6 

25-2 

7-4 

Sugarcane . 

. P 

153 

90-9 

Nil 

5-2 

2-6 


NP 

149 

44-3 

2-0 

29-5 

24-2 

Groundnut . 

. P 

24 

83-3 

Nil 

12-5 

4-2 

( Unirrigated) 

. NP 

Egg 

72-7 

4-5 

4-6 

18-2 


The choice of the largest number of respondents is Ammonium Sulphate 
among the ‘N’ group for these crops in both types of the districts. The 
majority of those who preferred Ammonium Sulphate for irrigated paddy 
belonged to the package districts of Uttar Pradesh, Madhya Pradesh, Madras, 
Mysore, Bihar, Orissa and West Bengal (Sec Appendix Table 6.15). The 
highest proportion wishing to use Urea hailed from the package districts of 
Kerala and Madhya Pradesh. All respondents in the non-package districts 
of Rajasthan also desired to use Urea for their irrigated paddy crop. 

6.58 A larger number of respondents from both types of the districts 
preferred Ammonium Sulphate for their unirrigated paddy crop than for irri¬ 
gated paddy. The largest number of such preferences have heen indicated 
from the package districts of Madhya Pradesh, Gujarat, Maharashtra, Orissa 
and West Bengal. In non-package areas, their proportion was also high 
in Mysore, Himachal Pradesh, West Bengal, Uttar Pradesh. Kerala, Madhya 
Pradesh, Bihar, Maharashtra and Orissa. 

6.59 For irrigated wheat crop, the large majority of respondents pre¬ 
ferring ‘N’ fertilisers in both types of districts desired to use Ammonium 
Sulphate. CAN was preferred by 16% of respondents in the package dis¬ 
tricts and by one-fourth of them in non-package districts. The largest pro¬ 
portion who wished to use Ammonium Sulphate for wheat were from the 
package districts of Uttar Pradesh, Bihar and West Bengal. In non-pack- 
age districts, this was high in U.P. and Madhya Pradesh. The highest 
proportion of persons who preferred CAN for wheat hailed from both types 
of districts of Punjab. 

6.60 Large bulk of those who preferred ‘N’ fertilisers wanted to use 
Ammonium Sulphate for their sugarcane crop in the package districts while 
this was less than half in non-package districts. Relatively smaller number 
in both types of districts desired to use CAN for this "crop. In non¬ 
package areas, about 24% wished to use Urea also while this type was 
preferred by only a very negligible number in the intensive development 
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areas. Preference of Ammonium Sulphate was mainly expressed by the cane 
growers of Bihar, Mysore, Uttar Pradesh, West Bengal and Punjab; in the 
case of non-package districts this was from Mysore and Uttar Pradesh. 

6.61 Reasons for respondents preferences for various types of ‘N’ ferti¬ 
lisers : The household schedule also collected details about the reasons for 
the respondents preferences for various types of ‘N’ fertilisers also. Appen¬ 
dix Table 6.16 indicates the preferences in package and non-package areas 
and reasons for the same for important crops. The main reasons for three 
important crops are presented below :— 

Table 6.11 

Respondents preferences for different types of ‘N’ fertilisers and the 

reasons for it. 


Particulars/ 

reasons 


frrigated-Paddy 


Ammonium 

Sulphate 


Urea 


Wheat 


Ammonium 

Sulphate 


CAN 



P 

NP 

P 

NP 

P 

NP 

P 

NP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1. No. giving 
preferences . 

476 

298 

70 

84 

too 

97 

80 

43 

2. % indicating 
crop growth 

71-2 

610 

80-0 

55-9 

78-0 

34-0 

16-6 

13-9 

3, /^indicating 
yield 

43-2 

46-9 

41-4 

35-4 

190 

49-4 

11-1 

46-5 


Sugarcane 

Particulars/reasons , ---*- 

Ammonium Urea CAN 

Sulphate 


, —*-» r-*-r , —-> 

P NP P NP P NP 


1 

10 

11 

12 

13 

14 

15 

1. No. giving pre¬ 
ferences 

146 

49 

3 

IS 

5 

30 

2. % indicating crop 
growth 

75-3 

57-1 

66-6 

55-5 

20-0 

13-3 

3. % indicating 

yield 

23-2 

38-7 


16-6 

20-0 

53-3 


The above table indicates that for all the three crops, the majority of 
those who gave preferences mentioned two main reasons viz. (a) helpful 
to crop growth and (b) better yield, for all types of ‘N’ fertilisers. In the 
case of irrigated paddy, both in package and non-package areas, crop 
growth weighed with hulk of respondents preferring ‘N’ to go in for Ammo¬ 
nium Sulphate and Urea. Next in importance to this reason which pre¬ 
vailed upon those respondents to prefer Ammonium Sulphate, was yield. 
It has also been observed that in the case of unirrigated paddy also, the 
compelling forces for preferring Ammonium Sulphate as well as Urea in both 
types of districts, were the same. 


6.62 The wheat growers also preferred Ammonium Sulphate mainly due 
to crop growth and yield in both types of districts. Besides Ammonium 
Sulphate, more growers desired to use CAN than Urea. However, the 
main reason which impelled this choice remained the same as for Ammo¬ 
nium Sulphate. Conviction in its efficacy and suitability to soil, avail- 
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ability of irrigation etc. also induced quite a few respondents to prefer 
CAN both in package and non-package districts. 

6.63 Cane growers expressed their preferences mainly for three types 
of *N’ fertilisers—Ammonium Sulphate, Urea and CAN. As in the case of 
paddy and wheat, the bulk of the cane growers preferred Ammonium Sul¬ 
phate as it helped crop growth and improved yield. Urea and CAN were 
preferred by relatively lesser numbers in both types of districts. Cane gro¬ 
wers in non-package districts preferred CAN mainly because it helped better 
yield and also it suited their soil. 

6.64 Application of Ammonium Sulphate to the groundnut was gov¬ 
erned by similar consideration such as plant growth. Groundnut growers 
did not so much prefer other types of ‘N\ Thus, by and large, most of 
the growers of paddy, wheat, sugarcane and groundnut, desired to use 
Ammonium Sulphate on their cropped area as it helped crop growth and 
better yield; only a limited numher preferred Urea and CAN. In this 
context, it may be remembered that Ammonium Sulphate was the first ‘N’ 
type introduced all over the country. Unless the farmer is sufficiently edu¬ 
cated about ‘N’ content of other different types and their correct doses for 
different crops, preference for a particular ‘N’ type becomes meaningless. 
This analysis only confirms that there is large deficiency in the technical 
knowledge among large number of cultivators on the adoption of these cru¬ 
cial inputs. 

6.65 Reasons for not applying fertilisers to all the areas under impor¬ 
tant crops : The growers of various crops had not covered their entire 
cropped areas with fertilisers due to various reasons. Such reasons advanced 
by different categories of respondents may be seen at Appendix Table 6.17. 
The following, however, is the summary of the same for paddy, wheat and 
groundnut. 

Table 6.12 


Reasons for not applying chemical fertilisers to the remaining areas 
under paddy/wheat/groundnut in 1 962-63. 


Details/ , 

Reasons 


Paddy 


Wheat 

Groundnut 

Irrigated 

Unirrigated 

Irrigated 

• 3 

Un irrigated 


P 

NP 

P 

NP ' 

P 

NP’ 

P 

NP’ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1. No. of res¬ 
pondents re¬ 
porting part 
of area not 
fertilized 

126 

108 

130 

409 

107 

335 

18 

104 

2. % indicating 
supply diffi¬ 
culty . 

3-2 

4-6 

0-8 

2-4 

1-9 

3-6 

5-6 

2-9 

3. % indicating 
credit difficulty 

30-9 

40-7 

17-7 

44-3 

60-7 

34-6 

11-1 

27-9 

4. % indicating 
soil dffi- 

ciencies/lack 
of irrigation 
etc. 

23-1 

22-2 

12-3 

19-3 

9-3 

40-3 

22-2 

26-9 

5. ,% indicating 
reasons of 
convictions . 

39-7 

15-7 

7-7 

10-3 

21 -5 

26-0 


1 S.3 
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The main hindrance mentioned by paddy growers in package and non¬ 
package districts were lack of credit, unsuitability of soil, lack of irrigation 
and lack of conviction. The problem of credit being mentioned as a 
major limiting factor in package districts was somewhat revealing as better 
credit facilities were envisaged in such areas. About 2/5ths of such res¬ 
pondents in non-package districts had also mentioned this as a principal 
bottleneck in covering all area under both types of paddy. Unsuitability of 
the soil or lack of irrigation and other natural limitations had been.men¬ 
tioned as one of the reasons hampering the coverage of the entire irrigated 
paddy area. About 40% of the irrigated paddy growers in intensive deve¬ 
lopment areas and 16% in the other areas did not use chemical fertilisers 
on their entire cropped area as they were not convinced of its superiority 
for improving crop growth or yield. This phenomenon revealed in the 
I.A.D.P. areas, inspite of better staffing and extending efforts, is disturbing. 
Various other reasons had also been mentioned by almost all the respon¬ 
dents who had some area unfertilised. They included reasons like others 
not doing so, lack of time, use of green leaves, sufficient compost/FYM 
applied, "not interested, not supplied by the landlord, raised fodder crop, 
left fallow, etc. Since none of these constitute a major reason by itself, these 
are not analysed. 

6.66 In package districts, proportionately more owner cultivators than 
the other two groups could not apply chemical fertilisers to their entire 
irrigated paddy area due to lack of credit. The proportion of owners 
mentioning this in non-package districts, is still higher. Another interesting 
reason given by all types of respondents from package districts was lock 
of conviction, in non-package areas, their proportion was relatively less. 
However, the number of such respondents lacking conviction was insignifi¬ 
cant compared to those who had been using these materials among the 
respondent cultivators. 

6.67 The main hindrance for covering the entire wheat area in pack¬ 
age districts was credit while this had been mentioned by lesser number 
in non-package districts. Lack of irrigation facilities, soil deficiencies etc. 
were mentioned as limiting factors by larger proportions in non-package dis¬ 
tricts than the intensive development areas. Thus, as in the case of paddy, 
the most important reason for not covering the entire wheat area with 
chemical fertilisers was lack of credit facilities in both types of districts. 
Proportionately more respondents from each category in package districts 
had mentioned this than their counterparts in non-package areas. How¬ 
ever, in the latter type of districts, larger number of respondents in each 
category had also mentioned the unsuitability of the soil/lack of irrigation, 
etc. "as limiting factors than in package districts. But, in conviction, the 
owner cultivators in the intensive development areas were more or less at 
par with their counterparts in the other districts. Difficulties of supply 
were mentioned comparatively by lesser number of respondents. 

6.68 Only a limited number of respondents had reported that they had 
not covered their entire sugarcane area with fertilisers. As in the case of 
paddy and wheat, the cultivators of cane also mentioned lack of credit 
as the main problem in covering the entire area. The next major reason 
reported was lack of conviction about the efficacy of chemical fertilisers to 
ensure better crop growth and yield. 

6.69 Soil condition and lack of irrigation seemed to be the limiting 
factors for larger number of groundnut growers in both types of districts in 
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covering their entire cropped areas; lack of credit was' also mentioned by 
a few. Proportionately more respondents from the non-package areas had 
indicated both these reasons. Almost all those who had not covered their 
entire groundnut area with chemical fertilisers, were owner cultivators 
and being mostly a dry crop, the non-package areas claimed almost all 
of them. 

6.70 Knowledge of recommended doses : In the household schedules, 
information on the knowledge of recommended doses of fertilisers for impor¬ 
tant crops was also collected. The following table shows this knowledge for 
the selected crops :— 


Table 6.13 

Respondents’ knowledge of recommended doses for different crops. 


Crops 

Package 

Non-package 

No. of 
respon¬ 
dents. 

—, 

No. with 
knowledge 

% 

No. of 
respon¬ 
dents. 

No. with 

knowledge 
0/ 
s 0 

t 

2 

3 

4 

5 

Paddy (Irrigated) , 

1 ,284 

14-6 

1,820 

2-0 

Wheat .... 

539 

7 • J 

1,130 

0-7 

Sugarcane 

274 

3-6 

411 

0-2 

Groundnut (Unirrigated) 

140 

4-7 

297 

0-7 


A large majority of the growers of the four crops in both types of districts 
did not know the recommended doses to be applied. It may be noticed 
that only 15% of the paddy cultivators in package areas and 2% in 
non-package districts had some knowledge about the correct dose. This 
had been mentioned by cultivators of paddy from package district of S 
States (Andhra, Bihar, Gujarat, J & K, Kerala, Madhya Pradesh, Maharash¬ 
tra and Orissa). In the remaining States, the extent of this knowledge was 
very low. In the non-package districts, the proportion of the knowledge¬ 
able persons was extremely limited except, perhaps, in Andhra. 

6.71 Among the wheat growers, 7% in the package districts had some 
idea about the recommended doses while in non-package districts this was 
less than 1 %. This knowledge had been reported mainly from the package 
districts of Punjab and from the non-package districts of Madhya Pradesh. 
The proportion of cultivators with knowledge about doses to be applied 
to sugarcane crop was mainly reported from one State (Punjab) where 
about l/10th of the cane growers knew about it. About 5% of the ground¬ 
nut growers in package areas knew about the doses to be applied to the 
groundnut crop and almost all of them hailed from Punjab. 

6.72 To sum up, a large hulk of respondent cultivators had very 
little idea of the recommended doses to be applied to their important crops 
which is indicative of probable indiscriminate use of such scarce inputs. 
This situation, if prevalent on a wider scale, should be a matter for serious 
•concern to all those in charge of the programme. 


L9PC/68—5 



CHAPTER VII 

DEVELOPMENT OF LOCAL MANURIAL RESOURCES 

7.1 A study of the use of fertilisers and manures will remain incom¬ 
plete, in the Indian context, without an examination of the progress 
made and problems confronted in augmenting the production of local manu- 
rial resources. The Indian farmer knows the manurial value of items such 
as cow-dung, farm yard wastes, green manuring, oil cakes, tank silt and 
such other locally available materials. But for a variety of factors, he is 
either not able to conserve these on scientific lines or is not in a position 
to use them because of non-availability etc. Knowledge and use of chemical 
fertilisers is fast spreading particularly among irrigated tracts. The recep¬ 
tion to this new type of inorganic fertilisers although is quite good, yet 
there is considerable number of farmers who are apprehensive in using 
them in heavy doses for fear of depletion of soil fertility. This apprehen¬ 
sion is not devoid of practical experience in using these material. It has, 
however, to be recognised that fertiliser is not a substitute for the various 
types of local manures traditionally known and used by cultivators. On 
the other hand, they are complementary to each other, in so far as, use 
of organic manure helps soil build up, better moisture retention, and also 
facilitates increased use of inorganic manures. Thus, there is need to deve¬ 
lop local manurial resources in a planned manner instead of leaving it 
to the good sense and discretion of individual cultivators. 

7.2 In this Chapter, the state of development of local manures and 
farm wastes and extension of their use in different parts of the country 
are discussed. The narration in the following paragraphs is confined to 
three principal types of such manures viz. (1) Compost (2) Green manures, 
and (3) Other local manures such as night-soil, tank silt etc. 

1. Compost 

7.3 Generally, compost has come to be known as that part of farm yard 
manure which is better preserved apd de-composed. In some States such as 
Madras, ‘Farm yard manure’ was treated to be distinct from compost. In 
this State, production of compost was given a new orientation apd was 
reckoned as being over and above the quantum of farm yard manure pro¬ 
duced locally. Green leaves, household sweeps and such other rubbish 
were required to be preserved in a pit and not the main content of farm 
yard manures such as cow-dung. However, in practice, cow-dung consti¬ 
tutes the major part of the materials used for preparation of compost in 
most parts of the country. Thus, what is understood as compost is the bulk 
of farm yard manure preserved on more scientific lines in a standard sized 
pucca or katcha pit. Considering the way in which farm yard manure 
itself is wasted due to improper preservation, the composting process should 
be deemed very essential to derive maximum benefit out of the farm yard 
wastes. 

7.4 During the plan periods, both the Central and State Governments 
have accorded considerable importance for the schemes of local manurial 
production, particularly compost development and enlarging the areas 
under green manures. During the Second Plan period, systematic efforts 
were made in most of the States to build up proper administrative and 
extension organisations to give a fillip to this scheme. Accordingly, field 
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manure/compost development officers at various levels were appointed with 
varying designations. Details regarding the administrative structure and 
steps taken to strengthen, the staff etc. have been discussed in Chapter III 
(Paras 3.7 and 3.8). Notable progress was reported during the Second 
Plan period in the production of quality compost in the States of Madras, 
Andhra Pradesh, Orissa, U.P. and some of the selected districts such as 
Yeotmal, Bhavnagar, Ganganagar, Shahabad, Balaghat and Kachar. 

,' 7.5 The programme of compost development during the Third Plan was 
specifically chalked out in twenty-two selected districts and in as many 
as sixteen others no specific programmes were drawn up for this item. 
Among the districts having a specific programme, the measures contem¬ 
plated were of varying patterns. For instance, more ‘intensive propaganda’ 
was the main approach in the three districts of Andhra Pradesh, Trichur 
(Kerala) and Bhandara (Maharashtra). ‘Fixation of higher targets’ for 
this item was contemplated in the districts of Thanjavur (Madras), Muzaffar- 
nagar (U.P.), Mandasore (M.P.) and Cachar (Assam). “Strengthening of 
staff” was the main approach in Ludhiana district of Punjab. ‘Construc¬ 
tion of pucca compost pits’ in areas covered by consolidation of holdings 
was stressed in Aligarh and Jhansi districts of Uttar Pradesh State. Pro¬ 
pagation of super-reinforced compost, issue of loans and grants to indivi¬ 
duals and institutions were the other steps contemplated in districts such as 
Cboch-Behar, Sirmur and Mandya. Thus, during the Third Plan period a 
good beginning seems to have been made in a number -of directions for aug¬ 
menting the production of quality compost. 

7.6 Data collected at the district level on the targets and achievements 
for this item during the first two years of the Third Plan are summarised 
in Table No. 7.1 (Appendix). Over 65% of the targets fixed in both these 
years, were reported to have been achieved both in package and non-pack¬ 
age districts under study. The performance seemed to be better in the 
non-package districts than in the package. However, package districts of 
Andhra Pradesh, Assam, Gujarat, Kerala, Madhya Pradesh, Mysore and 
West Bengal, showed better performance than similar districts of the other 
States. Among the non-package districts, the programme fared better in 
Bihar, Maharashtra, Rajasthan and Uttar Pradesh States. 

7.7 In an earlier discussion on this programme of augmenting local 
manorial resources (Chapter IV, paras 4.8 to 4.12), it has been brought 
out that this is one of the few programmes which can be effectively handled 
by local institutions both in programme planning and implementation. In 
regard to planning, however, much progress has not been made in many 
of the States. The association of local bodies in the implementation of this 
programme was examined in the study in some detail. According to our 
findings, the Panchayats were reported to have been actively associated in 
the implementation of the programme in the selected districts of Andhra 
Pradesh and Madras. In some other States, only in a few selected districts 
such association of panchayats was reported. For instance, only in Jhansi 
district of Uttar Pradesh, in Ludhiana district of Punjab, Cocch-Behar of 
West Bengal and Sambalpur of Orissa State, Panchayats had been involved 
in the compost development programme. In the other selected districts of 
these States such as Hissar of Haryana, Aligarh, Muzaffarnagar and Azam- 
garh of Uttar Pradesh and Burdwan of West Bengal, local institutions were 
not associated with this programme. From this it appears that no serious 
efforts are made in systematising this programme particularly in this aspect. 
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In a few other districts, such as Mandya (Mysore), Alleppy (Kerala), Cut¬ 
tack (Orissa), Bhandara and Yeotmal (Maharashtra), Shahabad (Bihar) and 
Trichur (Kerala) Panehayats were reportedly associated along with insti¬ 
tutions such as Youth Clubs, Farmers Unions etc. In none of our selected 
districts, association of cooperatives with this programme was reported. 
This situation further strengthens the conclusion that local planning and 
implementation in such an important programme dependent on local re¬ 
sources, is yet to become widespread. The feasibility of statutorily en¬ 
trusting this as one of the major development functions to the panchayat 
needs careful considerations wherever it is not so. 

7.8 The local institutions such as Panehayats and Cooperatives need, 
not only technical guidance, but also financial assistance in some measure 
to undertake this programme on scientific lines. Some efforts in this direc¬ 
tion were noticed in certain States. Training in scientific preparation of 
compost was given to village leaders and farmers in some of the selected 
districts of Bihar, Andhra Pradesh and Mysore. In some other States such 
as Kera'.a, Rajasthan, Maharashtra, Madras, Orissa and Mysore, loan 
facilities were offered to these institutions for undertaking this programme. 
Besides such loans, grants/subsidies were also offered in these States. In 
almost all the districts of our study, it was reported that technical guid¬ 
ance was offered through the block agriculture extension staff to the village 
Panehayats. In Madhya Pradesh, incentives in the form of prizes to the 
best panehayats through compost competitions were also given. All these 
have generated some amount of interest in the programme, but on a limited 
scale. The programme needs much better appreciation both in its formula¬ 
tion at the higher levels and implementation at the level of the block and 
the village. 

7-9 The success of this programme at the level of the village institution 
largely depends on the response of the cultivators not merely in apprecia¬ 
ting the value of this important source of manure, but in adhering to the 
technical standards specified. Many times only the ‘form’ remains but the 
content is neglected. In this case if only the pit is dug to the prescribed 
size and no other effort is made to maintain the pit in proper shape and 
also observe the other details of sectional filling etc., much of the spirit 
erf the programme gets lost. The agriculture extension machinery has to 
play a key role in this regard. Some of the extension methods followed 
in different blocks for propagating this programme are summarised in the 
following statement. 


Extension methods used for increasing the production of rural compost 
in the package and non-package blocks. 


Extension Methods 

No. of blocks using 
the Extension Method. 


Package 

--v 

Non¬ 

package 

1 


2 

3 

1. Individual & group contacts 


20 

28 

2. Method Demonstrations .... 


14 

23 

3. VLT/GST Camps. 


7 

10 

4. Subsidy on pucca pits .... 


3 

7 

5. Grants-in-aid ...... 


2 

Nil 

6. Compost competition .... 


7 

6 

7. Compost weeks/Campaigns 


5 

5 

8. Audio-visual publicity .... 


3 

3 
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Among the various methods reported, the first three seem to be in vogue 
in a large number of blocks. Method demonstrations in a way constitute 
the core of the extension methods for a programme of this nature. In 
nearly 60% of the selected blocks, such demonstrations are reported to 
he in operation. On the success of these demonstrations depends the exten¬ 
sion of the programme to a large section of cultivators. But only in about 
25% of our blocks, it was reported that these method demonstrations had 
a good impact. In the remaining areas, the impact was said to be negli¬ 
gible. 


7.10 The blocks reporting ineffectiveness of these demonstrations attri¬ 
buted the following reasons :— 



Reasons 

Blocks reporting 

1 . 

Efforts of the extension agency in 
laying the demonstrations were too 
poor to be effective 

Selected Blocks of Cuttack, Sambalpur, 
West Godavari, Raichur, Trichur and 
one block of South Arcot district. 

2. 

Absence of follow-up measures after 
laying the demonstrations. 

Jhansi, South Arcot and Cooch-Behar. 

3. 

Non-availability of cow-dung in 
sufficient quantities. 

Raipur. 

4. 

Use of green leaf manure directly to 
the crops and the consequent re¬ 
duction of the material for compost 
making. 

Mandya. 


The above reasons clearly show that more than anything else, the deficiency 
in the programme largely rests upon the inadequate extension efforts and 
follow-up of the programme in a good number of districts. Our observa¬ 
tions also confirm that this programme is relatively more popular in the 
selected blocks of Maharashtra, Madras, Kerala and Punjab, because of 
the high level of manure mindedness among the cultivators and the incen¬ 
tives offered such as loans, grants and subsidies both to individuals and 
institutions. Apart from the lack of extension efforts, the most important 
bottlenecks impeding the programme are: 

(1) Non-availability of suitable lands for construction of pits; 

(2) Paucity of sufficient green and other waste material; and 

(3) Consumption of a sizeable part of the cow-dung for fuel and 
other manurial purposes. This situation was reported largely 
among the Northern and Central States. Any systematic pro¬ 
gramme of compost production should be able to tackle such 
basic problems as otherwise there is not much of a chance of 
accelerating the production of this item. 

7.11 The extent of adoption of compost preparation at the cultivators’ 
level was also ascertained during this enquiry. Data on the proportion 
of selected respondents adopting this programme during the year 1962-63 
according to the three main categories of cultivators are presented in Table 
No. 7.2. (Appendix) separately for package and non-package districts. So far 
as this programme is concerned, there was no clear difference in impact as 
between package and non-package districts. For instance, about 35% of 
the owners in both these types of districts were engaged in compost prepara¬ 
tion during 1962-63. The proportion of tenants, however, was slightly 
higher in the package districts, while larger proportion of other categories 
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of cultivators such as cultivator-cum-labourers and cultivator-cum-artisans 
were engaged in compost preparation during this year in non-package dis¬ 
tricts. This analysis also showed that a larger proportion of owner culti¬ 
vators had evinced interest in this programme than the other two catego¬ 
ries. Viewed purely from the angle of extent of participation in the pro¬ 
gramme, States such as Andhra Pradesh, Madhya Pradesh, Maharashtra, 
Punjab, Rajasthan and Uttar Pradesh seem to have fared better in this 
programme. On the basis of this data, it was however, difficult to con¬ 
clude that the quality of the programme was also high in these areas. 

7.12 The sample cultivators were also asked about the proportion of 
cow-dung used by them for different purposes. Data on this aspect arc 
summarised in Table No. 7.3 (Appendix). The number of respondents 
reporting different proportion of use of cow-dung for compost etc. are likely 
to be duplicated because of multiple responses and hence, are not additive. 
The following inferences may be drawn from this table: 

(a) Those who had reported use of cow-dung for compost were relatively 
smaller in number. But even among these few users, large percentage of 
cow-dung (76 to 100) was used for compost making. As between pack¬ 
age and non-package districts, there was not much of a difference among 
users of this item. 

(b) Among the manurial uses of cow-dung, larger proportion of our 
sample cultivators preferred to use this for farm yard manure rather than 
compost. Use below 25% of the total quantity available either for com¬ 
post or for farm yard manure was negligible. This showed the awareness 
of the cultivators in larger use of the item for manurial purposes, wherever 
they choose to do so. 

(c) Upto 50% of the cow-dung was used for purposes of fuel by quite 
an appreciable proportion of cultivators. Their numbers were much higher 
in non-package districts than in package districts. In Andhra Pradesh, Bihar, 
Orissa, Punjab and Uttar Pradesh larger proportion of cow-dung was used 
for fuel purposes. 

7.13 This confirms our earlier observation that a considerable part of 
cow-dung is still being used for fuel and other non-manurial purposes. 
This needs to be checked if this vital source of local manure is to be conser¬ 
ved for augmenting agricultural production. The basic problem in areas 
where this is being used for fuel purposes is lack of alternative and cheap 
source of fuel. While some stray efforts are made to advocate use of cow- 
dung for producing gas (retaining its manurial value) through the programme 
of installation of cow-dung gas plant, it has not spread and probably is 
beyond the reach of an ordinary cultivator. Therefore, a solution to this 
problem of cheap fuel should be sought in enlarging the fuel plantations 
in village common land through village institutions wherever possible. 
Otherwise, there does not seem to be any alternative for this highly popu¬ 
lar and cheap source of fuel produced out of cow-dung in many areas. 

7.14 Green Manure : This is another important source of local manure 
traditionally known to cultivators. In the Southern States and in States 
such as Orissa, parts of Uttar Pradesh, Gujarat, Bihar and Punjab, green 
manure cultivation is prevalent. This is mostly done in irrigated tracts. 
The green manure crop so raised is ploughed back into the soil before 
sowing of paddy. Where the cultivation of a green manure crop is not 
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possible because of seasonal and other limitations, such as lack of water, 
green leaf manure collected from nearby forests is applied to the soil before 
cultivation of paddy. Thus, green manure application, as at present, is 
largely restricted to paddy growing areas. Efforts are also made to extend 
the use of this for other food and commercial crops. Besides, supplying 
plant nutrients', green manures also help in building up and maintaining the 
soil fertility. 

7.15 During the Second Plan period, no significant progress was reported 
in tiic green manure programme in a majority of our selected districts. How¬ 
ever, in the districts of West Godavari, Thanjavur, South Arcot, Surat, 
Mandya and Azamgarh, satisfactory progress on the implementation of green 
manure scheme was reported. It was only during the Third Plan, this 
programme received slightly better attention. Incentives in the form of 
free supply of green manure seeds, subsidies on the supply of such seeds 
and subsidy on irrigation from tubewell and canals were envisaged in a 
good number of States, notably in the Southern States and Uttar Pradesh. 
The targets and achievements on this programme for the first two years of 
the Third Plan as reported in our selected districts are presented in Table 
No. 7.4 (Appendix). This table reveals clearly that the programme of green 
manure was not important in all the States. In States where it was of 
some significance the achievement during these two years was quite consi¬ 
derable particularly, in the package districts such as West Godavari, Than- 
javur, Ludhiana and Aligarh. These are the most favourably located dis¬ 
tricts from the point of view of irrigation and under the package programme, 
considerable stress seems to have been laid. 

7.16 In the propagation of green manure programme, some of the 
pre-requisites are: 

(a) adequate irrigation facilities; 

(b) availability of quick growing varieties of secds/seedlings/cuttings; 

(c) fitting into the cropping pattern prevalent in the area; • 

(d) propagation of the new varieties among cultivators by way of 
demonstrations, free or subsidised supply etc. 

These aspects were examined to some extent in this study and it was 
observed that in only half the number of selected districts, measures to 
popularise green manure were reported. Such districts were generally the 
districts located favourably in regard to irrigation facilities'. So, the main 
constraint for this programme was irrigation and where this was not avail¬ 
able, the schemes had limited scope. Where cultivation of green manure 
crop w r as difficult for reasons of non-suitability with the cropping pattern 
of the area, green leaf manure was applied as in Chattarpur district (M.P.) 
and Chittor and Karimnagar districts of Andhra Pradesh. Even here the 
limitation was the non-availability of such green leaves in nearby forests. In 
areas of perennial irrigation the tendency, of late, is to cultivate a food 
or cash crop instead of growing exclusively a green manure crop over a 
season. This is a very natural reaction from the cultivators and this tendency 
is bound to increase in future years with the pressure of population and 
the consequent need to increase food production. Thus, the scope for en¬ 
larging areas, for exclusive green manure cultivation, appears to be some¬ 
what limited in future. Therefore, the orientation of this programme in 
the years to come has necessarily to be on : 
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(a) raising of green manure plant such as Glyrecedia exclusively on 

field bunds so as to provide sufficient green leaf for the crop 
at least during one season. 

(b) Evolving of quick growing species which can produce enough 
green matter in about 6 to 8 weeks instead of about 10 to 12 
weeks as most of the present types such as Sesbania, Dhaincha. 
Sunhemp, etc. take; and 

(c) Introduction of dual purpose crops which produce both grain and 
green manure. Most of the leguminous types of crops come 
under this. 

7.17 In Thanjavur district of Madras State, green or black grant seeds 
are sown in the paddy fields just a fortnight before the paddy crop is bar- 
vested. With the availability of moisture in the field, the crop comes up 
well after the paddy harvest and provides both grain and certain amount of 
manure to the soil. This is a traditional practice but needs to be pursued 
more extensively as this is not quite wide-spread even in this area. It is 
also a common belief in certain parts that cultivation of crops, such as 
groundnut. Indigo and other leguminous varieties such as horsegram would 
improve the soil texture and add to its manurial contents. So, what is 
required at present is to evolve a suitable pattern for a region with a com¬ 
bination of the above mentioned types so as to maximise the use of this 
important local sources. 

7.18 The most important reasons for not adopting this programme in the 
blocks where this was not extensively done, were reported to be the follow¬ 
ing: 



Reasons 

No. of 
blocks 
reporting 


1 

2 

1 . 

Lack of irrigation/moisture in the soil. 

35 

2. 

Not much scope for raising of green manure in the existing crop- 



ping pattern . ... t . 

23 

3. 

Recommended crop did not respond well and has not been appro- 



ciated by the cultivators ........ 

16 

4. 

Lack of extension effort ....... 

13. 

5. 

Shortage of green manure seeds ...... 

12' 

6. 

Extensive floods and heavy rainfalls ...... 

4’ 


7.19 The major limitations for large scale expansion of this programme 
which were mentioned earlier are borne out from the experience reported 
in the selected blocks. The suggestions made in paragraph 6.17 may to 
some extent help overcome these limitations at least in regions offering 
greater potential for this programme. In tracts where cultivation is mainly 
dependent on precarious rainfall, probably this programme is not of much 
significance. For dry crops such as millet, pulses, etc., application of green 
manure as such does not so much arise. Augmenting the production of 
green leaf in such areas will, however, promote the compost production? 
programme. 

7.20 Other local manurial resources : Besides the two principal items 
of local manures discussed so far, the use of a few other items such as 
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night-soil, tank silt and urban compost is also known to cultivators in some 
areas. While use of tank silt is a traditional practice in tank irrigated area^, 
use of night-soil and urban compost is yet to become popular. There is 
considerable scope for increasing the production on both these items. The 
number of our selected blocks reporting the use of these items is given 
below : 


Types of other local manures 

Number of 
blocks in 

r 

Traditional 

use 

selected 
which used 

*-» 

Through 
the 
efforts 
of the 
block 
agencies 

1 

2 

3 

1. Night-soil .... 

Nil 

6 

2. Tank silt ..... 

13 

9 

3. Urban compost .... 

6 

7 


7.21 The number of blocks, in which these were reported, was some¬ 
what low and even in these blocks the programme was confined to a few 
villages. For instance, night-soil scheme was in operation in a few 1 villages 
of Orthanad block of Thanjavur district and Bargh block of Sambalpnr 
district. In two blocks of Rajasthan viz Sardulnagar and Rashmi, it was 
proposed to offer loans to Panchayats for conserving night-soil and cons¬ 
truction of latrines, but the amount so ear-marked remained unutilised. 
The panchayats did not seem to have evinced much interest in this pro¬ 
gramme. Use of trench latrines was advocated in the villages of Sirmur 
district (Himachal Pradesh). The potentiality of night-soil as a good source 
of manure is not realised in many areas. In rural areas, the real problem 
is to provide a common place like latrines for this purpose. Even where 
attempts were made to provide these, the people are not accustomed to this 
type of facility and would prefer to follow their traditional practice of 
using adjoining fields for nature calls. In many a village indiscriminate use 
of village surroundings including the lanes poses a serious problem of 
health and any practical step taken in this regard would mean better health 
for the people and good manure for the fields. Here again there is ample 
scope for the local institutions to play a significant part. There are stray 
instances where Panchayats have played a useful role in this programme and 
a pilot experiment of night-soil preservation on proper hygienic methods is 
worth a trial all over the country. 

7.22 The value of tank silt as a manure is fairly well-known to culti¬ 
vators. But, for a variety of reasons this is not done systematically and 
indiscriminate removal of silt might also cause damage to their irrigation 
source. In all tank irrigated areas, a sound programme of de-silting the 
tanks should be chalked out with the active involvement of the Panchayats. 
Under the democratic decentralisation process, in most States, minor 
irrigation sources are vested with the local authorities'. The programme 
of periodical maintenance of tanks also exists in many areas. De-silting 
of tanks under such maintenance schemes should be linked up with the 
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people’s participation. Both the Government and the cultivators stand to 
gain by this linkage as those who want to use this for manure purpose 
should find it attractive enough to work on the project with nominal in¬ 
centives. What generally happens today is that tank silt is used for stren¬ 
gthening of the tank bunds. This precious source of manure can be saved 
If the engineering authorities find alternative material for strengthening the 
bunds wherever necessary. In most cases, however, de-silting alone would 
be the problem for the. irrigation source and this method would serve the 
purpose at a very low cost both to the beneficiaries and the Government. 
In Azamgarh block of Uttar Pradesh, a tank deepening programme was 
undertaken in the year 1959-60 with a subsidy of Rs. 2/- per 1000 Cft. of 
silt removed and used on the fields. Similar schemes were reported from 
Khairana block of Muzafiarnagar district and the blocks studied in the 
South Canara district of Mysore State. This, however, needs closer exa¬ 
mination by the experts in the fields. 

7.23 Production of urban compost is of limited impact as the produc¬ 
tion centres are limited compared to the areas needing this manure. Gene¬ 
rally, cultivators living in the outlying villages around towns/cities are in a 
more advantageous position to avail this compared to interior villages. 
To encourage cultivators, for using this manure, a small subsidy of Re. 1/- 
per ton for a distance upto 3 miles, and Rs. 2/- per ton for a distance 
of more than 3 miles was offered in one of the blocks of Rajasthan. The 
problem in regard to urban compost is more in relation to increasing the 
production rather than distribution. There is sufficient demand from the 
cultivators and there is no particular problem faced hy the Municipalities 
in the disposal of this item in a large number of areas. Given proper 
financial resources to these urban institutions, there seems to be sufficient 
scope for augmenting this source. 



CHAPTER VIII 

SUMMARY OF FINDINGS AND SUGGESTIONS 


8.1 The use of chemical fertilisers in the country is relatively of a 
recent origin, the intensive efforts almost synchronising with the planning 
era. This has been accorded top priority in the new strategy for increasing 
agricultural production during the Fourth Plan period. The average In¬ 
dian farmer is more receptive to new ideas, methods and materials today 
than fifteen years ago, thanks to the significant role played by the National 
Extension Service and the Community Development Programme. Com¬ 
pared to the pre-Plan period the rise in the consumption of N, P and K 
types of fertilisers as at the end of each Plan period registered very' signifi¬ 
cant increases. 

8.2 The enormous growth in fertiliser consumption during the Plan 
periods has thrown up a number of problems relating to production, im¬ 
port, distribution and extension. Efforts were also directed to augment 
the production of various types of local manures. 

Soil tests and research 

8.3 The programme of establishing soil testing laboratories in each 
State was taken up seriously only during the Second Plan period. It was 
only in the State of Bihar, U.P. and H.P. the soil testing facilities existed 
prior to the Second Plan period. By the end of Second Plan each of the 
15 States had set up at least one soil testing laboratory. In all, 29 such 
institutions had been established mostly in collaboration with the T.C.M. 
of U.S.A. In the Third Plan, all the States except Mysore and Maha¬ 
rashtra, had fixed targets for the establishment of soil testing laboratories. 
Against the target of 47 Centres in 13 States, 12 had actually been estab¬ 
lished by the second year of the Third Plan. Bihar and U.P. had pro¬ 
grammed to set a large number of soil testing centres. 

8.4 The problems of a general nature in the programme of soil testing 
and research were (a) want of regular flow of samples in adequate num¬ 
bers; (b) non-maintenance of follow-up data on yield etc.; (c) under-uti¬ 
lisation of the existing capacity of the laboratories due to incomplete and 
inadequate identification particulars accompanying the samples; (d) inabi¬ 
lity to set up the proposed centres during the Second and Third Plan 
period owing to foreign exchange difficulty; (e) unsatisfactory system of 
communication of the results of soil tests and the recommendations on 
them; and (f) the absence of any role for the District Agricultural Officer 
in the entire programme of soil testing. 

8.5 Lack of adequate data on soil testing was reported from the States 
for formulating manurial recommendations. The manorial schedules were 
to be prepared according to broad soil types and other fragmentary infor¬ 
mation mainly collected from limited field experiments. Only in Madras 
State, the basis for fixing manurial schedules was reported to be based 
■on the soil test-crop response studies conducted by the I.A.R.I. In Guja¬ 
rat, it was thought more practicable to consider crop response to particular 
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dosage rather than soil test results in this content. Thus, in many States, 
the fertiliser recommendations for different crops were of a general type 
covering at times the whole region of the State. 

8.6 As regards propagation of soil test results, the position was dis¬ 
appointing in many of these districts. The maximum effort observed was 
the communication of the results direct to the ryots concerned by the soil 
testing agency. In half a dozen districts, however, some concerted efforts 
such as, conducting of soil testing week, inclusion of a sub-plot in the 
composite demonstration plot under the package programme and prepara¬ 
tion of input cards denoting the fertiliser recommendations and their doses 
based on soil analysis, were reported. The deficiency seemed to lie in 
the absence of any link between the soil testing programme and the pro¬ 
duction programme at the village level and also in the inadequate coordi¬ 
nation among officials at different levels. Another important feature was 
that the entire programme was assigned a low priority in the overall agri¬ 
cultural production programmes. 

8.7 Of the 4,373 sample cultivators interviewed, only 54 or 1.23 
per cent of them reported that soil tests were carried out in their fields 
and as many as forty of these belonged to the intensive districts. 47 out 
of the 54 respondents reporting such tests had their soils tested during 
1961-62 and 1962-63. The most revealing part of this analysis was that 
only a dozen of the reporting cultivators stated that soil test results were 
made available to them with recommendations on fertiliser application. 

Attitudes of villages on the effect of fertiliser use . 

8.8 The attitudes as reflected in the responses relating to effects of 
fertiliser use indicated the need to strengthen the average farmer with better 
knowledge of the technical aspects of the adoption of chemical fertilisers. 
In a little over 37 per cent of the sample villages, adverse soil effects in¬ 
cluding depletion of soil fertility, acidity and hardening of soils, was 
apprehended while another 18 per cent of the villages reported no ill- 
effects if fertilisers were used along with organic manures. Regarding yields 
on the other 1 hand, there was better appreciation and only in 17 % of 
the villages the non-response of yields to fertiliser application was reported. 
Susceptibility to pests/diseases consequent on the use of fertilisers was 
opined to be not marked in the sample villages. 

Administrative set-up and execution of the programme 

8.9 In matters of planning and implementation of fertilisers programmes, 
the Agriculture Department plays the major role with the Director of 
Agriculture in the overall charge of planning at the State level except in> 
Madras State, where this work was mainly looked after by the Revenue 
Board. At the district level, the District Agricultural Officer plays a key 
role on the technical as well as supply aspects of the fertiliser programme 
It was observed in the working of entire programme that while planning 
and implementation of decisions largely came under the purview of the 
district level committee or Zilla Parishad, the actual handling of fertiliser 
receipts (pool fertilisers only) was entrusted to the Cooperatives on a 
monopoly basis. At the block level, the Block Development Officer was 
in overall charge of planning and implementation of this programme with 
the assistance of Agricultural Extension Officer. The Extension Officer and 
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the V.L.Ws. were concerned in many areas with mere extension functions; 
supply functions having been taken away from them in recent years. 

8.10 In most of the States, there is a separate set up for administering 
the various schemes related to the production of local manurial resources. 
Except in Assam, in the remaining States there was a State level officer 
exclusively in charge of local manurial programmes. At the levels of dis¬ 
trict and block, there was no uniformity in the pattern of staffing for this 
programme. However, over the Plan periods, considerable importance 
was attached to the development of these resources and to the extent sepa¬ 
rate trained technical staff was warranted the same had also been provid¬ 
ed. 

fixing of targets for chemical fertilisers 

8.11 Targets for distribution of fertilisers were generally fixed at the 
State level by the Agriculture Department except in Madras State where 
it was attended to by the Revenue Board, and approved by the Planning 
and Development Departments of the State Governments. These targets 
were linked to the agricultural production targets indicated to various States 
by the Planning Commission at the time of Plan formulation. Targets for 
a State were, by and large, broken down to division, district and block 
levels. There was, however, no standard method adopted by the State 
Governments for arriving at realistic procedure for fixing targets of this 
programme. 

8.12 Among the States reporting, as many as nine of them indicated 
that allocation of fertilisers was less than their demand. Only in Gujarat 
and Rajasthan the situation was reverse. Most of the States attributed the 
shortfall in achievement to familiar reasons such as ambitious targets, low' 
demand, administrative lacunae etc. 

8.13 The formulation of targets for production of local manurial re¬ 
sources was generally based on the availability of local manurial stocks and 
the potential for the various types of materials used. The basis of fixation 
of targets for rural compost differed from State to State and by and large, 
they were related to the number of livestock, rural population etc. In 
Orissa, however, certain yardsticks assigned to various input factors were 
taken into account while fixing such targets. 

8.14 The shortfall in achievement of this programme was mainly attri¬ 
buted to lack of interest among the cultivators besides inadequate extension 
efforts. Though this was too general an explanation, yet this was the 
most commonly prevalent situation in a number of districts. Lack of fuel, 
lack of additional material by way of refuse, lack of grazing facilities and 
want of adequate space near the village, were some of the other reasons 
reported in this regard. The programme of compost production seems to 
have made some headway, if distinction is not drawn between indigenous 
compost and quality compost. As regards green manure, the achievement 
had fallen short owing to inadequate supply of seed, lack of irrigation 
facilities, unsuitability of cropping pattern and lack of fencing facilities. 

8.15 In as many as 12 out of 15 States, no efforts were made to 
prepare any detailed working programme for achieving fertiliser targets. In 
this respect, the best that was done was to break up the targets fixed at 
the State level into district, block and village levels. It was only in West 
Bengal, it was reported that on the basis of a review of the programme 



the weak links in system of distribution were weeded out in order to revita¬ 
lise the set-up. 

8.16 The two crucial aspects of fertiliser programme me supply arrange¬ 
ments and credit extension. Judged from the minimum needs of the pro¬ 
gramme it was observed that a comprehensive and coordinated working 
programme was yet to be attempted in a majority of States. With the 
advent of I.A.D.P. an integrated approach to agricultural production pro¬ 
grammes has been evolved and this seems to be worthy of emulation. 
In some districts, working programme is reported to have been chalked 
out prior to each crop season. Working programme at the block level did 
not mean anything more than the breaking up of the targets received from 
above :o the lower level units. 

Provision of credit 

8.17 It was observed that the cooperative structure was still weak in a 
large number of States and the loans issued by them were not always pro¬ 
duction oriented. In some of the States, however, attempts were made to 
link up cooperative credit with the issue of fertilisers but it was only in 
the I.A.D.P. districts this procedure appeared to be more effective. 

Role of voluntary institutions 

8.18 In majority of the States, panchayats, farmers’ associations and 
such other voluntary agencies were yet to be actively involved in the agri¬ 
cultural production programmes. In States like Maharashtra, Orissa,, An¬ 
dhra Pradesh and Rajasthan, Panchayats .played limited role in as much as 
they were required to prepare the production plans. The role of farmers’ 
associations in the fertiliser programme was generally observed to be super¬ 
ficial in most of the selected areas. 

Farm Planning 

8.19 With the advent of I.A.D.P. local planning was given a new orien¬ 
tation and efforts in this direction became more systematic. The initial 
impact of package programme on farm planning, however, revealed that 
less than one-third of our sample respondents were participating in farm 
planning during the two years of our reference period viz. 1961-62 and 
1962-63. The number of participating cultivators as well as the number 
reporting production plans had increased substantially during the latter 
year. On the whole, it can be stated that farm planning as an instrument 
of increasing agricultural production had made a good start in the inten¬ 
sive districts. 

Distribution arrangements and extension 

8.20 There was no clearcut policy about the opening of additional ferti¬ 
liser distribution points in any of these States. The initiative to open a 
distribution depot for fertiliser supply rested mainly with the block authori¬ 
ties. Our field observations in this regard showed that a realistic pro¬ 
gramme relating to the network of distribution, was yet to be thought of 
at the highest level in a large number of States. Cooperative was the 
main agency entrusted with the distribution work while in some States 
such as West Bengal, Assam, H.P. and Kerala, this was also entrusted to 
private traders and other departmental agencies. 
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8.21 As regards the growth of cooperative distribution points in the 
field of fertilisers, their share increased from 30 per cent at the end of 
first Plan period to 78 per cent by the second year of the Third Plan. 
The number of cooperative depots during this period also increased by 
25 times. The growth of cooperative distribution points was, however, 
more pronounced in package districts. As regards location of these points, 
in two-thirds of the selected blocks, it was reported that there was no 
problem of inconvenient location or inadequate number of sale points. 
Only in one-third of the selected blocks, the distribution points were said 
to be inconveniently located from the angle of facilitating speedy move¬ 
ment. The liilly and less developed tracts posed serious bottlenecks and 
hence had to be ta,ckled on special footing. Private dealers 
were also quite active in fertiliser distribution in almost all the 
States. The successful functioning of FACT in Kerala State was a good 
example of efficient organisation in the field of fertiliser distribution. 

8.22 A little over three-fourths of our respondents in package districts 
obtained their supplies from the cooperatives. The private agencies were 
resorted to only by less than one-fifth of our respondents. Similar trend 
was noticed in regard to the quantum of fertilisers distributed. Large 
proportions of nitrogenous and phosphatic fertilisers were supplied by the 
cooperative agency in both the years of the reference period viz. 1961-62 
and 1962-63. Such a dominant role of the cooperative was mainly due to 
the monopoly rights vested in them in most of the States. 

Facilities and inducements 

8.23 Towards stepping up the use of fertilisers, various facilities and 
inducements were offered to the cultivators. Regarding the opening of 
adequate number of sale points, in 10 out of 15 States, there were some 
plans to increase the sale depots to cope up with increased demand for 
fertilisers. In regard to the provision of timely and adequate credit to 
the cultivators, it was found that there was need for channelising all agri¬ 
cultural loa,ns through a common agency. It was also observed that many 
of the cooperative institutions engaged in the task of issuing short-term 
loans were not equipped to deal with the agricultural inputs such as ferti¬ 
liser, seeds etc. required by the farmers. However, considerable expan¬ 
sion had taken place in advancing credit to cultivators both in kind and 
cash over the Plan periods. A more clearcut trend towards the sale of 
fertilisers on credit was observed in package districts. This was, as already 
pointed out, the result of the preparation of farm production plans for 
each individual participating cultivator. The proportion of selected res¬ 
pondents availing cash or kind loans was rather meagre compared to the 
total number in the sample. Subsidy in some form or the other was 
offered to cultivators in a number of States to promote the use of fertili¬ 
sers. 

Extension programmes 

8.24 The Block Extension agency has been playing a major role in edu¬ 
cating the farmers although some private traders were also doing simi¬ 
lar work. However, a large ground is yet to be covered and private 
manufacturing agencies have scope to strengthen the efforts of the depart¬ 
ment in this direction. 
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8.25 Among the different extension methods adopted demonstration was 
one of the most important. The important stages in the process of popu¬ 
larising new agricultural practices are trials and demonstrations. Simple 
fertiliser trials were conducted for quite some years in most of the States. 
There were also a variety of demonstration programmes during each year 
in all the States. The crux of the problem, however, was proper coordi¬ 
nation at all levels in chalking out a non-overlapping and effective pro¬ 
gramme of demonstrations. Proper supervision and follow-up on the im¬ 
plementation of the demonstration programmes was not exercised in a good 
number of observed areas. 

8.26 Cultivators agreeing to take up the demonstrations were generally 
provided with the facilities such as free supply of improved seeds, imple¬ 
ments and also fertilisers. On account of this, these demonstrations had 
proved quite attractive and also led to the concentration, of these repeatedly 
among the. influential and progressive ryots. 

8.27 The technical guidance in laying out such demonstrations was 
mostly entrusted to the V.L.W. who, on the one hand, was not fully con¬ 
versant with all the technical aspects and, on the other, was loaded with a 
variety of other types of work. It was also true to some extent that the 
entire programme of demonstrations was treated in a rather casual and 
routine fashion. The Agricultural Extension Officer of the Block who is 
expected to play an important role in this programme had not really been 
doing much (according to field reports) in 35 out of the 38 selected dis¬ 
tricts. 

8.28 It has to be stressed that demonstration is one of the effective 
extension methods for popularizing fertiliser use, especially for irrigated 
crops. These had also been responsible for enthusing a sizeable section 
of the cultivators to use ferilisers. But. where this method had proved 
ineffective, the reasons attributed were improper organisation, lack of 
proper follow-up measures and lack of knowledge among the V.L.Ws. 
about the details of the technical recommendations. 

Knowledge and use of fertilisers ' 

8.29 About 89.5% of the sample cultivators in the package and 
86% in the non-package areas had acquired knowledge of one type of 
fertiliser or other as at the end of 1962-63. The actual users among 
them formed about 68% and 50% in package and non-package areas res¬ 
pectively. A very high proportion of the sample respondents in intensive 
development areas of all States except Orissa and Rajasthan had used 
some type or other by 1962-63. The proportion of users was not more 
than 85% in non-package districts of any State. 

8.30 Proportionately, larger number from each category of respon¬ 
dents (owners, tenants and others) had used chemical fertilizers during 
1962-63 in intensive development districts than in non-package districts; 
this was more pronounced among tenant group of cultivators. The tenants 
in non-package areas accounted for a smaller proportion of users in 1955- 
56 than in 1950-51 and the same trend continued upto 1962-63 when it 
more or less levelled up. This may, presumably, be due to the faster tempo 
of acquisition of knowledge about fertiliser use accompanied by improve¬ 
ment in the availability of necessary resources for procuring supplies. 



Use of N, P, K and Grades i 

8.31 By the end of 1962-63 nearly all respondents were aware of N 
group of fertilisers in both types of districts. From among the know¬ 
ledgeable persons three-fourths from package and about half from non¬ 
package areas had begun using fertilisers by the end of this' period. In 
almost all the States except in Orissa and Rajasthan a large number of res¬ 
pondents in package districts used N-type. Both, the spread of knowledge 
as well as the use of this group of fertilisers gathered substantial momentum 
after 1960-61. 

8.32 As between different categories, respondents in all the groups 
from package areas were better informed, though initially the knowledge 
of this type of fertilisers was poor among all the three categories in both 
types of districts. In the package districts there was hardly any perceptible 
difference in the level of users between the tenants and owners while 
in non-package districts the owners had a lead of about 12% over te¬ 
nants. 

Phosphatic fertilisers 

8.33 Next to ‘N’ fertilisers, the most popular is the phosphatic group. 
By 1962-63, about three-fourths of those who were aware of any fertilisers 
in package and about 58% in the non-package areas knew of phosphatic 
fertilisers also. The actual users from them, however, were less than 50% 
in both types of districts. In Kerala and Maharashtra larger proportions 
of knowledgeable respondents from non-package areas had used P. fertili¬ 
sers than those from package areas. Among the different groups of users 
covered in the enquiry owner cultivators far out-numbered both tenants and 
others. 

Fertiliser Grades 

8.34 Compared to ‘N’ and ‘P’ fertilisers, mixture-grades were less 
known to the respondents in both types of districts. Even at the end of 
1962-63 awareness hardly extended to 29% in package and 20% in non¬ 
package areas. Among the three categories of respondents owner cultiva¬ 
tors were the least informed of this type upto the end of 1960-61 in 
package districts. But, by the end of 1962-63 proportionately, more owner 
cultivators went in for mixture grades in both types of districts than the 
other two groups. 

Cropwise users of fertilisers 

8.35 It was observed in the package districts that more than 90% of 
respondents applying any fertilisers to the four crops viz. Paddy, wheat, 
sugarcane and groundnut, had used N-fertiliser on part of their crop areas. 
In"respect of groundnut growers, however, 86% of the fertiliser users used 
phosphates in non-package areas while this proportion was as low as 11% 
in package districts. As regards use of fertiliser grades, it did not become 
as popular as the other two for any of these crops. 

8.36 Respondents apply fertilisers only on part of their crop area, both 
fertilisers and manures, on certain other areas and manures only on some 
areas. The proportion of respondents using either fertilisers only or ferti¬ 
liser in combination with manures on irrigated Paddy areas was larger in 
package than in the other type of districts. But, exclusively manure was 
used by larger numbers in non-package districts. On the other hand, in 
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the case of unirrigated Paddy the application of fertilisers or fertilisers in 
combination with manures was limited in both types of districts. Between 
the States large proportions among irrigated Paddy growers in package 
districts of Andhra Pradesh and Kerala used mainly chemical fertilisers. 
For non-package areas, similar trend was noticed in U.P. and Punjab. Dur¬ 
ing 1962-63, on an average, 65% of irrigated Paddy growers in package 
districts applied both fertiliser and manure compared to 40% in non-pack- 
age districts. With regard to unirrigated paddy only in three States some 
areas in I .A.D P. districts were treated only with chemical fertilisers, while 
in respect of non-package this was noticed in Bihar and H.P. 

A 3 7 The proportion of respondents using both fertilisers and manure 
on part of their wheat area was low, while the number of exclusive fertili¬ 
ser users increased in both types of district over the period of time. Among 
the States growing this crop Bihar, followed by Punjab had the largest pro¬ 
portion of growers using only fertilisers in package areas. 

5.38 In respect of sugarcane again, large number of growers from in¬ 
tensive development areas preferred the use of fertiliser in combination with 
manure, while such preference was for exclusive use of manure in non¬ 
package districts. Exclusive application of fertilisers for this crop was 
not very popular in either type of district. As for the States, in West Ben¬ 
gal, Punjab, Mysore, Kerala, Gujarat and Bihar large number of cane 
growers from package areas went in for exclusive manure use only while 
in respect of non-package, Mysore had the largest number of such users. 

8.39 The combined use of fertilisers with manure for groundnut did not 
appear to be very popular in both types of districts. The crop being mainly 
unirrigated exclusive application of manures seemed to be the dominant 
practice in package as well as non-package areas. 

8.40 Crop-wise analysis of area treated with fertilisers and/or manure 
revealed that larger proportions of irrigated paddy area in both types of 
districts were treated with the combination of fertiliser and manures. In 
the case of sugarcane too, similar situation was noticed. The unirrigated 
paddy area so treated also showed some marginal increase in case of pack¬ 
age districts, while in non-package districts such area remained almost sta¬ 
tionary. In the package areas of Bihar, Gujarat, Mysore, Madras and 
Kerala, the above phenomenon was pronounced, while it was so in the 
non-intensive areas of Andhra Pradesh, Madras and Mysore. 

8.41 A bigger proportion of wheat area was either treated with fertili¬ 
sers only or with manures than in combination. Between the two types 
of districts, area treated with fertilisers exclusively was larger in intensive 
development areas. The area treated by manures only, however, declined 
by about 11% in the package districts, while it remained stationary in 
non-package areas. In Bihar and Punjab much of the crop area was treated 
exclusively with fertilisers in package districts. Significantly, in the pack¬ 
age district of Rajasthan, the area treated exclusively with manures was 
as high as 85%. 

5.42 In the intensive development districts larger areas under ground¬ 
nut crop were treated with fertilisers only, while in non-package districts 
manures were used on proportionately, larger areas. About 80% of the 
crop area in the package district of Punjab was only fertilised while ex¬ 
clusive use of manure to a large extent was reported from non-package 
areas of Madras and M.P. 
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Per hectare application of N-fertilisers in package and non-package districts 

upto 1962-63 

8.43 On Paddy a lower dosage of N was applied in package districts 
than in the non-package areas between 1959-60 and 1962-63. With regard 
to wheat crop, on the other hand, the reverse was the case. The sugar¬ 
cane growers of intensive development areas applied comparatively higher 
dost in each of the four years though the per hectare dosage registered a 
decline from 108 Kg. to 77 Kg. between 1959-60 and 1962-63. To ground¬ 
nut crop, while a higher dosage was applied in the package districts dur¬ 
ing the first two years of the reference period, in the later years the 
application in non-package districts more than doubled. 

8.44 The quantity of N-fertilisers used by the respondents when they 
first adopted and the quantity used by them in 1962-63 for three different 
periods was also examined. Between the two types of districts, the growth 
in the use of N-fertilisers was significantly high in the package areas. 
Among the different categories of respondents, owner cultivators iu both 
types of districts used more of N in 1962-63 irrespective of the period 
of adoption. In the case of tenants, the maximum increase in the quan¬ 
tity used has been by those who initially adopted it during the first period 
(1950-51 and before) in package districts and those in the second period 
in the non-package areas. Users from the category of ‘others’ who had 
initially applied N fertilisers during the second period in package areas 
reported about 76% less in 1962-63 while those in non-package districts 
increased the quantity by 171%. 

Use of fertilisers in combination with compost/FYM and/or Green Ma¬ 
nure 

8.45 The non-package districts lagged very much behind in the appli¬ 
cation of any one of the fertiliser-manure combinations on irrigated paddy 
both in respect of users and the area so covered. With regard to unirri¬ 
gated paddy, the use of any of these combinations was still less popular. 
Both for wheat and sugarcane the combined use of fertiliser and compost/ 
FYM seemed to be more popular. Among the cane growers in non-pack¬ 
age areas, the proportion using the above combinations was much less 
compared to their counterparts in the other type of district. But, in respect 
of triple combination, large proportion of both users and areas was found 
in non-package districts. 

Cultivators’ preferences between organic manure and fertilisers 

8.46 Preferences shown by cultivators between chemical fertiliser and 
organic manure for their important crops revealed tire following trends. In 
the package districts, only a small fraction of growers of irrigated paddy 
desired to use exclusively chemical fertilisers for their crop, while in non¬ 
package this proportion was more than double that of the package. In 
unirrigated Paddy also more or les's a similar trend was noticed. But. 70% 
of the unirrigated paddy growers in both types of districts preferred organic 
manure. As for wheat crop, bulk of the growers in both package and 
non-package areas preferred to apply organic manure to their crop. Bulk 
of the cane growers from both areas also had opted for manures only. 
But for groundnut, a larger proportion of growers for intensive develop¬ 
ment areas desired to use fertilisers only, while in non-package area such 
preference was for manures. 
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Choice within the N group 

8.47 The choice of the largest number of respondents was Ammonium 
sulphate for both irrigated and unirrigated crops in both types of districts. 
All the irrigated paddy growers in the non-package district of Rajasthan, 
however, opted for Urea. The majority of respondents in both types of 
districts desired to use Ammonium Sulphate for their wheat crop as well. 
But, in respect of sugarcane crop while larger number of growers from 
package districts preferred Ammonium Sulphate, this was less than half in 
non-package areas. The highest proportion of cane growers from both types 
of districts of Punjab desired to use C.A.N. 

Reasons for preferences 

8.48 By and large, most of them desired to use Ammonium Sulphate 
as it helped plant growth and better yield of all the four crops. Only a 
very limited number opted for the use of Urea and C.A.N. for the same 
reasons. A few of the wheat growers in both types of districts and some 
sugarcane growers in non-package areas seemed to prefer C.A.N- as it 
suited their soils apart from reasons of yield. 

Reasons for not covering all crop areas with fertilisers 

8.49 The limitations that stood in the way of covering the entire crop 
area with fertilisers revealed some vital gaps in the system of extension 
work and programming of the fertiliser distribution. The problem of credit 
and also lack of conviction had been reported by Paddy growers as major 
limitations in the intensive development areas where better credit facilities 
and also better staffing pattern were in existence. Another interesting 
phenomenon as between the categories of respondents wa,s that propor¬ 
tionately, more owner cultivators growing irrigated paddy had the problem 
of inadequate credit. The main hindrance for covering the entire wheat 
area in package areas was credit, but this was mentioned hy smaller num¬ 
ber in non-package district. Difficulty of supply was mentioned compara¬ 
tively by a less number of respondents. Larger number of respondents 
from each category in non-package areas had mentioned the unsuitability 
of the soil/lack of irrigation etc. as a limiting factor. Only a limited num¬ 
ber of respondents raising sugarcane crop had not covered their entire 
area under the crop. Lack of credit was the important limitation; the 
next in importance being the lack of conviction. The situation was not 
different in respect of groundnut crop also. 

Knowledge of recommended dose 

8.50 A large majority of the growers of the four crops in both types of 
districts did not know the recommended doses to be applied. The highest 
proportion of knowledgeable persons was (14.6%) among the irrigated 
paddy growers of package areas; the level of awareness being only 2% for 
non-package. For the rest of the crops it was' below 10% in package 
areas while the same was only a fraction in non-intensive areas. 

Development of local manurial resources 

8.51 The progress made and problems confronted in augmenting the 
production of local manurial resources was also examined with reference to 
three principal types of such manures viz. (1) Compost, (2) Green manure, 
and (3) other local manures such as night soil, tank silt etc. During the 
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Plan periods both the Central and State Governments accorded consider¬ 
able importance for the schemes of local manurial production, particularly 
compost development and extending the area under green manure. Notahle 
progress was reported during the Second Plan period in the production of 
quality compost in Madras, A.P., Orissa and U.P. The programme of 
compost development during third Plan gathered added momentum and 
specific measures were contemplated in varying pattern lie intensive pro¬ 
paganda, fixation of higher targets, strengthening of staff, propagation of 
super reinforced compost etc. 

8.52 As regards targets and achievements at district level during the 
first two years of Third-Plan in both types of districts over 65% of the 
targets fixed in both years were reported to have been achieved. The per¬ 
formance seemed to be better in the package districts than in the non-pack- 
age. On programme planning in this regard, however, much progress has 
not been made in many of the States. No serious efforts seems to have 
been made in States other than Madras and Andhra Pradesh to systematise 
this programme and elicit cooperation of local bodies in its planning and 
implementation. 

8.53 The success of this programme at the village level largely depends 
on the response of the cultivators not merely in appreciating the value of 
this type of manure but also in adhering to the technical standards speci¬ 
fied. Thus many times the form remained but the content was neglected. 
Many extension methods were followed in different blocks for propagating 
the programme and method demonstration constituted the core. As regards 
the extent of its impact, hardly 25% of the blocks were positive in their 
response. In the rest it was negligible. 

8.54 The important bottlenecks impeding the programme was non¬ 
availability of suitable lands for construction of pits, paucity of sufficient 
green and other waste material and consumption of a sizeable part of the 
cow-dung for fuel and manurial purposes. Between package and non¬ 
package districts there was no clear difference in impact as far as this 
programme was concerned. 

8.55 Among the different categories of respondents larger proportion of 
owner cultivators had shown interest in this programme than the other two 
categories. As regards the extent of utilisation of cow-dung for purposes 
of compost, those who had used this component for compost were rela¬ 
tively small in number. Larger proportion of sample cultivators preferred 
to use this as farm yard manure than as compost. Diversion of more 
than 50% cowdung for fuel purposes was found among an appreciable pro¬ 
portion of cultivators and such incidence was much higher in non-package 
districts than in package. The basic cause for this diversion in those areas 
was the lack of alternative and cheap materials for fuel purposes. 

Green Manure 

8.56 In the Southern States and in States such as Orissa, parts of 
U.P., Gujarat, Bihar and Punjab, green manure cultivation Ts widely pre¬ 
valent. During the Second Plan period no significant progress was report¬ 
ed in a majority of selected districts. It is only in Third Plan this pro¬ 
gramme received slightly better attention and incentives such as free supply 
of green manure seeds, subsidies on supply of seeds and also irrigation 
were envisaged. Some significant achievement has been made in this 
programme in some of the package districts (West Godavari, Thanjavur, 
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Ludhiana and Aligarh) which arc most favourably located from the point 
of view of irrigation facilities, in many cases cultivadon of green manure 
crop was difficult for reasons of non-adjustability with the existing crop¬ 
ping pattern and also lack of irrigation/moisture in the soil. 

8.57 With regard to other local manurial resources use of tank silt, was 
a traditional practice in tank irrigated areas while use of night soil and 
urban compost was yet to become popular. In this field the local institu¬ 
tions can play a, significant role but there were very few instances where 
Panchayats played a useful role in this direction. 

8.58 Production of urban compost is of limited impact as the produc¬ 
tion centres are limited compared to the demand. Thus the problem in this 
direction is more in relation to increasing the production rather than dis¬ 
tribution. Given proper financial resources to the urban institutions there 
seems to he sufficient scope for augmenting this source. 

Suggestions 

8.59 The working of the programmes of distribution of fertilisers and 
production of local manurial resources revealed several inadequacies in 
the course of their implementation. A clearer picture has also more or less 
emerged on the pattern of use of various types of fertilisers among the 
cultivator respondents and the problems encountered in meeting the hard 
preferences and firm prejudices of the agriculturists for and against diff¬ 
erent fertilisers. In this context, some important issues have come up 
which need consideration and appropriate action. 

8.60 The analysis of the state of knowledge among the selected res¬ 
pondents of the recommendations regarding the use of fertilisers and the 
respective doses reveals the urgent need to equip the average farmer with 
better technology and skills to minimise indiscriminate and wasteful appli¬ 
cation of this scarce input. The integrated approach as conceived under 
the package of recommendations in intensive development areas seems to 
be the solution in all areas relevant for fertiliser application. 

8.61 The package of recommended practices in I.A.D.P. districts, in¬ 
clude among other things, large scale testing of soil samples so as to 
arrive at scientific dosages of ‘'different types of fertilisers for different 
crops as well as for the same crop under different types of soils, if large 
areas are to be covered by a systematic soil survey and testing programme, 
enormous expansion in the facilities is necessary. Lack of foreign exchange 
for the requisite equipment in the existing laboratories, is said to be im¬ 
peding this programme in certain areas and requires detailed study and 
examination at higher level. But, streamlining the existing facilities or! the 
basis of broad soil tracts, systematising the working of the laboratories 
with adequate staff and equipment, ensuring a regular flow of samples do 
the laboratories, maintenance of proper records on the samples tested and 
resultant recommendations, quicker communication of the results to the 
cultivators through the extension officers functioning at the district and block 
levels etc. will go a long way in promoting the rational use of chemical 
fertilisers. 

8.62 The administrative set-up for the execution of fertiliser program¬ 
mes seems to suffer from certain vital gaps. The feasibility of providing a 
'Fertiliser Officer’ of the status of D.A.O. for each revenue district to handle 
all the supply and other routine measures is to be considered as a measure 
of strengthening the administrative machinery. This is apart from the 
much needed reorientation to the D.A.Os. who should be mainly extension 
functionaries devoid of the day-to-day administrative and supply functions. 
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It needs to be cautioned here, that in the process of providing the requi¬ 
site number of specialist staff at the operational levels, care should be 
taken to avoid creation of too many specialists for various segments of 
the same programme. This is bound to hamper the growth of a unified 
approach in the implementation of closely related programmes. 

8.63 The urgent need to achieve a radical break through in the agri¬ 
cultural production programmes resulting in increased per acre yields makes 
it imperative that fixation of targets and the distribution arrangements 
should be worked out on a scientific basis and demand factors. It is, 
therefore, essential to examine the needs of each individual region within 
a State in terms of the potential for consumption based on irrigation, 
crops grown and response from fanners. The village should be the 
unit for purpose of planning in this direction. Association of village and 
other local institutions in the formulation of schemes is worth serious con¬ 
sideration. The panchayats can play a fruitful role in planning as well as 
the implementation of the programme of local manurial resources Farm 
planning as an instrument of increasing agricultural production has made a 
good start in package areas and the possibility of extending this to other 
areas should be explored. Sustained efforts arc necessary to educate all 
classes of cultivators on balanced fertilisation of different crops. 

8.64 In the field of credit the pressing need is to channelise all types of 
loans, short or medium-term, through a single agency. Much more im¬ 
portant is to make such loans production oriented and issue the major 
part in kind rather than cash, thereby minimising misutilisation. 

8.65 As regards laying of demonstrations to ensure better effectiveness, 
the size of the plot should be nearer the average size of the holding in a 
village. For fertiliser demonstrations a minimum of one acre should he 
deemed essential. It is also very important to exercise considerable cure 
in drawing up the number of demonstrations so that the maintenance of 
specified technical standards and thorough supervision are ensured. 

8.66 In the development of local manurial resources, there is urgent 
need for better planning of the schemes rather than leaving it to the good 
sense and discretion of individual cultivators. The feasibility of statutorily 
intrusting this as one of the major development functions of the panchayats 
at village level needs careful examination. As regards the green manure 
programmes, a reorientation of these on the following lines seems to be 
warranted: 

(a) raising of green manure plants such as Glyrecidia exclusively on 
field bunds so as to provide sufficient green leaf at least during 
one crop season; 

(b) evolving of quick growing species which can produce enough 
green matter in about 6 to 8 weeks; and 

(c) introduction of dual purpose crops such as the leguminous varie¬ 
ties which yield both grains and green manure. 

The other important local manurial resource is night soil which has to be 
tackled on scientific lines. A pilot experiment of night soil preservation on 
proper hygienic methods is worth a serious trial all over the country. With 
regard to tank silt there is scope to link up the programme of desir¬ 
ing of tanks with the schemes relating to local manures, so that the twin 
objectives of proper maintenance of irrigation tanks as well as utilisation 
of silt as manure arc achieved at minimum costs. 
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Tabu No. I - 2 — could. 

Particulars of hind-use pattern in Package and Non-package ( selected) districts for the year 1961-62 
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Table No. 1 -3 

Cropping pattern in 1961-62 in the selected Districts 
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Table No. 1 -3— contd. 

Cropping Pattern in 1961-62 in the Selected Districts. 


92 


6 ■% 

at 


O V) 

p 




O 


to 

o 

> 


-o 

o 

Q, ^ 

& vi 

a«g 

u u *5 

3 ° 


O 

6 


to 

C3 

4* 


(j rt 

•r C, 


CL 


<N 


cn tN -y- nc -h om O'-- rrj ts oo o< t-- m ti- r-lMtn to o 

oo ol no m r- oc-rt ro rf (vj r- O no oo c-i <N m © oo On oo © v> co 04 


oo O m *— >— O 
—<•— -rf m tJ- i—i 


oo os gr-Ttr- 
m ^ m no tN 


i —< *— vo — oomci v> on 

'fS 'tNM MM —' 


• ^ O 'O ON 


O O O *o 




NOfSO ON OO m ^ r-oc ^ on —■ — r^m moo £- on moo 

’- h on no vy —, ^y- mr^ o inn -< *y O fN *o m mo-^ ^ 


i© ri Oo oooo oo 


< o o O © - 


o 

m 

O 


■ *° STi ^ 
• m <n i 


O Oo 


• <N 

o 


. VI 

6 


O ON 

00 r—i 

o o 


oo 0 0 
NO rf O 


S2 
~ 6 


oo o 

r-' ^t 


•n —< ^ v^o\ 


£T 


O 

r- 


s 

o 

o 

8 

o 

NO 

rf 

8 

o 

o 

O 

o 

8 

8 

o 

o 

r- 

8 

NO 

o 

ON 

m 

o 

, ^- 

* 

CN 


NO 

CN 

CO 

CO 

o 

o 

— 

ON 

NO 

VN 

m 

»n 


NO 

<N 

ry- 

NO 

ON 

CO 

ON 

<N 

ON 

CO 

m 

NO 

•°\ 

VN 

°°~ 

NC^ 

C4 

oo 

ON 

VN 



(N 

m 

ON 

NO 

m 

—" 

rf 


r-" 

cT 

aC 

vcT 


ON 

»n 

m' 

cT 

rt 

o 

NO 

m' 

•O 

,tS 

ON 

NO 


04 

Ol 

ON 

CO 

NO 

m 

NO 

NO 

5 

oo 

r- 


m 

v-> 

(N 

V) 

r- 


8§8 ?< 


— 

rt 00 Pi 

cy £>-f 

T3 ^ JH 2 
° 2 r b cs 
Q o c J3 Q« 

.3 'jjj O ’ey 

_C ^ C3 O 

>oW UO 53 


© P< <r- a 
5 cy fe oo 

,-Otg w cy 

j2 * - g 

»5 N cy £ 
C 3 3 k ra 
*1 ^ 3 X! 

> ^ oo pq 


£ £• 

'—' 


ST 8 


00 
cy 
c 

c 

cy 

5 ^ *E- 


a 5 

Gijz 

On 


HH . 

sit cy w s_ 

cy S o > o cy rt’ey ^ t c 

•§,5 -8 -sa * 2 .s £ - 0 . 8,3 

ir ts ss cJ 3 5 cy 

5 S £ o S §*s . 


f-SjjjS 1^ 5-5 S |-5^ 
SiSuS h<« 2*^ 


3 

*44 
cy u 
43 cy 

E2 

c^d 




4-* 




c/ 1 

cy 

E 


cy 

u 

£■ 


c3 

u, 

fcr 

ey 

cy 

cy 

t «y 


’ey 


*o 

43 

1/5 

00 

4= 

*5* 


u. 

1> 


cy 

ey 

c 

s 

0 

m 


s 

s 

s 

ri 

m 


*ri 

no' 

c^*‘ 

00 

ON 


o 

v» 

>» 

s 







93 


to *— rf vo © vc t-» on co cool to 

vj CN ir) o\ CM t— CN ’—1 OO OO VO 

Ti*© «r* -Kt O ON to *-H fN ON *— OO 

to VO to rO 00 rj- to C- CO cO i—t 


*-i oo nOv-nO On'O^ on r4 O 
ion NO 00 O ^ <N ^ o 

OO o O O O o o o fS c 4 CN 


■ VO ^ 

■ o ^ 
6 o 


<N 

o 


NO On O VO O O no O 
oooo © © oc to tN 

C4 l"- »—l to ON 

vn r~ *—< t oo i •, (t j i ~ w- 
O in vO (O O^vO ^NO 



•r> Tt <S vo 
rt- >n on vo O 
ro Tt *n toco 


vo" OOrf GO O 

04 vo VC 04 —* VO 

OiTirft <0 to 


: <* cu 


5? fojl 


3 M ^r-C P _ O 

XI « £ §« 

u fc-g § "£ M ta ^ X 

TO S,ErS T3 0 

$:=:.© d °0 m 5 ^ v-t o 

22 rtxlrt Sn2,2 =30 


3 

w H 
o .5 


~ro x ro on ^ j oo .2 

»3E ^UO wu wa 


.o 

ro 

d 1 

3 

p* 


c 

ro 

4S 


ro 

w> 

c 

o 

« 


pH 

p 


£ a 






94 


i CJ 

^ £?■ 
03 

H 


o £ 

zb 
s <§ 

CQ J 
< 

H 25 

S' 


II' 




fl 


Si 


o 

, Z 


2 

</5 


E 

£ 


. o 
55Z 


73 

3 

no 


« S 

X 

eons 


o 

■2-g 

3 73 


ug 

lT. 

<u 

c 

. d 
- H ■’* 

00 3 
^5 


3-id 
&C 

03 y 

73 

wP 


Stj 


« • s* 0,-0 , 
£ £q g 2 3 

rt cd 03 . 0 , 

wScgS^S 

-V,' ^ (N ^ 


3 O CJ 
9* i» .uj; ro !-. 
P 03 00 Ol W) 3 

=3-3.2 5SSS 

<!«2K^o£ 


z? 


00 

Z*2 


73 

C 


12 43*5 « §X j2 « 3 rt 
S*o « P h? P *3 a ai 

*£«C* gUCPnZa 


oS 

c 

’<£ 

cox 1 

C d 

«P9 

PC 


03 

00 C3 
2^= 
c w 


2 § 

x d 

pc cn 
—* c4 


ziz i? ^ izizz 


ZZ z iz iziziz 


.5 

j3 

33 

u 


d F? 

5 « 

puK 

i-i fN 


|| 

§ 5 

,C rt . 
£*■>< 
-^‘z 


03 

C 

73.2 

CX 

: S’? 

U.3 

*h <N 


d 03 

WP 


rp <n 

z 


vc r3 c4 

z 


6 

c rx 


Z Z 


X 

£ 

•a 


u V- 
3 3 

a a 
:5 *c3 

73 -3 
—<‘ (N 


< 

z 


iz £ z 2 izz z 


i 

•o 


2 





d 

(O J_ 

4>Ol 

•o” 

2 «* 
fi-8* 



1 

2 

. 1/5 

d d 

£ 

3 

*-> 

2 

♦j * * 

d c _ 
s_ H d 

d a «« 

•2=» 35.S2 

0^0 

00 

c 

4> 

pq 

• 

A 

>. 

C 

rt 

X 


X 

73 

B 

< 

2'g 

d 

XI 

d 

s 

o 

C/5 

>* 

s 

>♦-» 
c« 

£ 

(-• 

d 

X 

s 

X 

73 

rt 

s 

Ijf 

I 

c? 

oJ 



C'ifd 

rf- 

to 

VO t> 00 

o\ 

© 

— ‘ 

<N fW Tf-* 

»o’ 



Table No. 2-1- comd. 
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Table No. 4.1 

Parnadan of allocation and achievement of Nitrogenous fertilise during Second Plan Period and first two yea / 

of Third Plan Period 
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M.P. 32,SOD-53 46,925-98 22.193-41 7.449-30 10.566-00 6,334-62 13,765-50 15,038-00 7,624-90 

(69-26) (47-29) (70-50) (59-95) (91-54) ( 50-70) 
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Table No. 5.1 

Particulars of distribution points, in selected districts, during the last year of the First and Second Plans and 

first two years of the Third Plan 
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Percentage distribution of respondents, in selected districts, according to the source of supply 
during the year 1961-62 and 1962-63 
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% of fertilisers distributed, agency-wise and year-wise 
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Distribution of selected blocks according to extension methods usedfor popularising fertilisers. 


112 


" G 

d .2 
• 3 j 3 § g- 

085 § 

ZS'I 3 

V 

. a 
x .2 

« o ^ £ 

O OjQ 3 

Zffl-s s 


4 -* ,S 

dgl 


' ■ 3 

x .2 
“J2 tv 

I 

°2g 3 

ZB-I S 

# o 
o 

L a 

. o 

'>sjai I 

6 843 § 

»a-l g 

> o 
u 

d 

^ *> a f 

o ^ jg 2* 
o -2 j3 3 
a 

L >0 

rj 

a 

a .2 
0^2 B 4 

d &xj | 
52 

^ o 
u 


CT) © 

«n 01 


^ r- m c-j <n 


_ x -a 

*£* C 3 -£* 

°.J2^ & 

Z-S I 

«1 § 

L o 


1 « ^ ' 

| § § 

I s 2 e 


. <0 •>, S 3 

8 a J? j* 

•i l'|l ' ' 

<S '5 • & *3 • • 

I is 1.1 $ § 

§ af11 SI 

P C s* ■ *■* C ctl 

c* S 8 *9 T3 -C 

3 ca 8 < 5 g H 

*d '<© r-’ oc c\ © 


| • | ■ 

«2 • 
4 > C 

•sg 1 

•g a **3 . 

*8g § 

a *| R • 
3 a a 

38 -S • 

4 -r Q, O 

O u 3 

bflja ^ 

or 2 • 
•a° 01 

II Ig 1 

OcS 0“ 


13. Holding of crop competitions. 





Table No. 6 -1 

Details of cultivated holding of the sample respondents as on date of survey 
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Particulars of quantity of nitrogenous fertilisers used in 1962-63 and in the year of first adoption by selected respondents by categories and 

periods of first adoption 
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Table No. 6 14 

Percentage of respondents reporting the use of combination of manures and fertilisers and the percentage of cropped area cowed 

(luring 62-63, cropwise and State wise 
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Table No. 6 -14 — contd. 
Wheat (irrigated) 


152 


oo 

o © 


• o Co tnto o\» 


rf «o 


op -»o ~© ^*0 9 


. o 

*© 


.© 

’© 


*9 na 

'o> Z 


•o m 


oO 


OO 

OO 


Op 

o© 


o 'o 
o 10 


o CM 


• cm 
cm 


OO viM )Ot<l TfO\ o 


o9 t^o oo f f 9 
©O ©o OO ON o 


9 T* 

«o 


© Z © 00 


• oo «o 
'© r- 


CM 


°§ 


• 9 o9 riO 99 fpt 9 • 

’ *-» O© r-H© OO r-.CN © 


*9 ©9 p<p 9*9 o*r 9 ’ 

r— o o oo'o int^- o 

CM -* CM 


• cp ©O Nff 1 W*0 O 

*0 ©O ioN )C>0 m 

CM r 1 *-* CM 


• <p t> op p © "p- rp *o 

*0 © O oo'C tnn ^ 

© ©00 OO *—* CM 

CM ^ r-r 


■p- * 

©T 


9 9 
© 


vo p 
to 00 


• p oc © 

^ ff)00 


co «•* 

OO 

^ TJ- 


ra *-■< 7 *-"9 <09 — ^ r )cm f^o w-tf- n-; mra jn ^r| 
vo to r ~’ oooo rf — 


Oh Oh t, A* fi-. £U O* 0* PU Ah tt* 

euZ cuZ cuZ cufc a,Z 


-C c 

£ JO 


A LJ 

CU _c 

< s 


o 


5 I 


a 

cu 


C« 


CU 


» t " 
£ £ < 











Table 6-14— comd. 
Sugarcane (Irrigated) 
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Groundnut (Unirrigated) 


154 


M7* 

OO 

•_vo 

• * • 

•O 



© vp 

o 

o o 

<N 


o 



o 


o o 


. . . 

■ o 



o m 

m 

oo 

o 

«o 

o 



o ^ 

jO 

oo 

• o 

. . . o 

• p 



oo 

o 

oo 

o 

o 

o 



oo 

• o 

oo 

■ o 

. . .© 

• o 



op 

o 

o o 

o 

o 

o 



o o 

* VO 

vo o\ 

• VO 

• • • Tf* 

. vo 



On O 


rtvo 

<N 

T}* 




or> 

* *p 
*o 

5-2 

11 *3 

001 

•ns -t" 
•* ^ 

9-91 

§ • 

Nil 

Nil 

OV r^i 
4-t C\ 

• »/-> 

IT, O 

■p 

• O • qv 

•00 

^ • 

G\ • -1^ 

«-» OO 

«/"» 

cn 

So 

o 

00 

<N * r-i 
—* C" 

t- 


vb <s 

r- 

or* 

ovr^ 

«/■> 

Nil 

29 

19 

53 

Nil 

50 

ra« 532} 
Z m 

ns vo 
£ 

»n 

z 

vo ^ 

£ 

rH 

v> co 

*— 4 


0<£ P*!z tuZ 0& tJz 0,/Z fcfe fcS 


Ilia 

« •§ & -s 

2 S 2 o 


„• 03 

flj sa 

P 5 













15 5 




3 

a ^ ? 

3 S& 


& 


ft: 

& 


.2 

“5 


£ 

>* 

3 

£ 


12 

' 5 


ttfi O 

e w 
*c o 
>-. -*- 
.Uv.0 

^3 o'' 

V- '-'' 
P* aj - 
w P< 
~ >» ! 
c ■*-* 
v> ^ 

Q 

Qi ■ 

UJ 

(U 


V, 

0 

a 

© 


o 

p. 

o 

u, 


Z 

< 

o 


t/5 

< 


! 2 = 


n&sl 


vc ra 

?z 


ZZZ 'Z 


22 zz 22 


r- 

Cvra vo 

® Z VC 


zz z 


rz * o ci r^ vc vo 
/C * *0 «N ^ vp 

rr O Cs «/-i o 


2 : r *2 2^ 

vo <-i 


c" 1 

<U - 
18 
&S 

Uh 'W 

o <# 
c c 
o-c 

t* <£J 

Is 

& tt 


>o£ 

o § i 
pq 3 « 


O ii 
*S l—i 
C 3 

cc £ 
cyj 5 

u7 c* 
02 


£•3 

jg’g 

U£ 


£2 g * 2 * gg gg gg 


• o 

• o 


■ c» c- ci on 

■ so tj- r- cl c, m 


o on o. ©vo civo 

O »hCO t-*0\ ooO\ 


*t eo ra aa M sc \© rq cl 

z 


22 ?z $ 

n ci 
VO Cl 


o-^CN ~w~< cf'< 

VO «-» CC COS 00 


*-* © «/■>**•< ri v> 
ci n r i rt- © C> 

C' co won cl ^ 

Cl Cl Cl 


Sfc 


St 


$ ? 


' O O Q O 
>©«/!©© 

> O c- *o 
>n ciN 


5 


SO rap o 

Z< O g«0 Tf- 
OO Cl CJ 


©v> O *ci r- ^ 
00 * 7 * no ci on O 


On i/l Ci rZTZ 

cn<s 
*-» « oo 


cn ci na« ^? © oo o ? 

onCn^^on^-* inPS 

~ . 2 


C- OVl 
VO WOC ON^ 


CL, ft* CU C 
ft, £ Ph £ p*,,, 


CU 

fcZ 


£ 

G3 


t- 

u 

K 



V) 

2 

C 3 

oG 

5 

CS 

•JO 

r-t 

c 

«s 

ci 

"c3 

M.P. 

*2 

2 

cl 

rr 

>ci 

<0 


CO 


M9PC/6S—11 





Table No. 6 T5— contcl. 


156 


04 

Nil 

Nil 

II 

Nil 

Nil 

z 

, r^i 

iz 

Nil 

Nil 

z : 

•17 

Nil 









O 


II 

O O 
O V 

II 

: l 

: 8 

g; vo 

z^ 

Z • : l 

CN — 



O CO 
■»—( cO 



O 

uo 

CO OO 





o 









«— 




O 

II 

CO O' 
04t-< 

rG 04 

z^ 

• o 

• o 

Nii 

O' 00 
VO V0 

Nil 

•33 

oo rs 
vo rp- 




04 

o 


NO CO 


VO 







*-l ri 

CO 

CN 

Nil 

Nil 

Nil 

Nil 

Nil 

•22 

Nil 

: l 

ro <o 

Z'? 

Nil 

Nil 

—< r- 
wo 




04 



C4 


O O 

00 

88 

>o ro 
O' O' 

o vo 

O CQ 

:8 

•S3 

CO CO 
CO 'vf 

3 : :S 

to O 

Tt VO 


88 
vH r —1 

00 00 
oo wo 

O toi 
O ON 

8 


CO oo 

00 o 

Q VO 

© VO 

ON VO 

r-t" 

r- 

C4«-H 

VO 

O cn 

00 VO 

04 VT 
*-t 

•O 

• CN 

VC 00 
CO 

38 

R. 

6 

TfO 

00 CO 









W) to 








Z 


VO 

6-41 

Nil 

13 -54 

10 -67 

23-33 

6-25 

; iz 

Nil 

Nil 

3-13 

© • »GS 
tr< . .£ 

n 

Nf 

22 ’0 
14-1 

*o 

88 

to o 

Nt ON 

CO Tf 
CO wo 

:g 

••8 

<5 oo 

ON • • O 

o • • o 

rr (N 


04 O 
On »o 

VO ON 
00 VO 

CO oo 
O' OO 

04 

ON 

8 

© VO 
© CN 

£ 8 

r^r- 







T-S 




00 O 
Ol o 

1? 

CO O 
CO 04 

•O 
• © 

Nil 

Nil 

Nil 

Nil 

Nil 



<o 

ON 

CO wo 

CO 



CO 00 

CO 

00 04 
O' 

VO CO 
ON O 

O VO 
CO ON 

Nil 

25 

Nil 

20 

11 

64 

78 

Nil 

N.R. 

39 

cn tn 

ON OO 
t'' t" 


& 

fe 


0- 

CL, 

PH 


Ph 

04 

&.Z 

P< A 

PhZ 

• 

Ph (2 

fr-Z 

B.Z 

ft-Z clZ 

fc* 











is 

• 

• 

• 

• 

. 


, 











<3 

rG 

«> 

M 

O 

>* 

<d 

V) 

A 

cj 

C* 

C3 

£ 

C/5 

03 

•r? 

PJ 

ffl oi 

«3 

<u 


s 


o 

3 

Ph 

p4 

S> 

£ Si 

05 


On 

© 

-4 

04 

CO 












< 




Table No. 6*15— contd. 
Paddy (Unirrigated) 


157 


Z ZZ ZZ Z 


•? ZZ ZZ z 


•z ZZ ZZ z 


•as ora raas .a! 

•z ?Z ZZ Z 

o 

o 


ZZ ZZ Z ZZ 


ZZ 


©-^ 

u- V) 

• o 


vp Tf 

•o 

© ^ 

vo CO 

o 

CN 


o 


ra,-, raN 
Z§ Z^ 


•z ZZ 


3-ts 353 33 

Zg ZZ *Z ZZ 


Nil 

100-00 

100 00 
100-00 

100 -00 

80 -00 
90 00 

93 -33 
94-83 

Nil 

§8 

88 

rf CN 

3 

61 

co • 

CN . 

:ritf "8 

V) OO 

*-» »n 

:S*-< 

Z 

© VO 
ft CN 


*Z 


•n co r s nS vo 

ZZ ^ 

oo co VO 

NOf^ co 


• mm cn rzj oovO 

• mm vp£ 9 V P 


m 

: iz 

O VO 

o vp 

83 

Cv * 
CN • 

\ ! 

CO O 
CO ov 

rn ft 

g§ 

88 


in vo 
CN VO 

82 

s 


CO 

CO vo 

r* 00 

OO VO 

8 

8 ? 

■^r 

: 9 

o 

6-25 

Nil 

Nil 

1-15 

2-94 


3 - 33 

4 - 76 

Nil 

1 -88 

©SHd 

ZZ 

Nil 

6-18 


o 


OO 



CO 

CO 


CO 

»f 

z 

vo^t 
« CN 

Nf OV 
VO 

68 

Nil 

Nil 

N.R. 

VO CN 
of 

CN<?\ 
CO VO 

*—1 ft 

11 

97 


p-Z oM clZ cJ 


p-Z o-l e-Z eul 


• 

• 

• 

£ 

• 

U 

• 

2 

• 

• 

cj 

• 

• 

CO 

<S 

a 

•5 

2 

pJ 

CO 

v& 

J3 

'S’ 


2 

p- 

-o 

cS 

M 

< 

<d 

si 

0 



s' 

2 

S 

ft 

CN 

CO 


to 

VO* 

r^‘ 

00 

ov 






15S 


zz. >: 


ZZ ZZ I Z ZZ 


B3 

Si 

H 


z 


*** * 


zz -z 


• ^ So 

• o © o 

© 

o 


CO O 

© 3 


• •/-» iz, ^ 

• <N —, 


•© CO ^ 

Cs} oo 
M 


*^Cv 
•to I U^, 


’Z £? 


£ 


• o 

• o 

© 

o 


Z ? £T | £ 

<N i 


* O 

• o 

© 

o 


z 1 ^ zz 


zr zz 


© — or~ 

O fN O »o 


£ i “ — i 

, zr 

| M 


8; 


a! 

n -t Z — 


OO io 
^ O 


CO o 
CO <N 


• ~ ” ri *o -c 

z Z^ ? l r 


S O OO to 
O On t—i 

O O-t CCi^ 
O © ON I''' Co 


f*- ( I — 

V r . f 9 

N CCl^i 

j 


o ^ 
vo 

f?o 

^ t'- 


i 


z z z*? z 

6 


Cj i 5 I o ^ 

| Z ? T 1 

IN ! | 04 


JO CO fN r- , 

£cn «n M ^ £ 


co r~ co v+- 
— fN c^cn 


OhZ &<Z friZ P"Z ftZ c-Z pl,Z 


CL, 

^Z 


o 

u 


,-o 

•P 

o 

t/J 

V- 

(75 

c 

(Z 

cc 

S 

6 

=3 

c? 

c* 

© 


n 

ro 


C3 • 

tn 

« 

fC 

M 


<Z 




Table No. 6*15 — contd. 
Wheat (Irrigated) 
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